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Subfamily Sattbinje. 

1, Mycalesis (Satoa) maia, n. sp., Plate I, Pigs. I, d" ; 2, 9 • 

Habitat : Battak Mountains, N.-E. Sumatra. 

Expanse : d*, 1*8 to 1*9 ; $ , 2-1 inches. 

DsscBiPTiON: Male. Uppsbsidb, both wings black, glossed with 
vinous in some lights ; a narrow waved marginal line. Forewing with 
the costa, apex broadly, and outer margin decreasingly paler ; a small 
black white-pupilled ocellus in the anterior discoidal interspace, 
sometimes with a smaller ocellus attached to it posteriorly; a large 
round black spot in the first median interspace, outwardly bounded by a 
pale line. Hindtoing with a broad whitish patch on the costa at the base 
€ft the wing ; the outer margin narrowly pale. Underside, both wings 
fuscous; the outer margin bears a narrow waved black line, then a 
waved narrow ochreous (in some specimens violet) line, then a nearly 
•traight ochreous (or violet) line, the extreme margin narrowly black. 
Forewing with the apex washed with ochreous ; a subapical black ocellus, 
sometimes with a second smaller one attached to it posteriorly, and a 
J. II. 1 
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2 L. de Nio6ville — Butterflies from the Indo-Malayan region, [No. 1, 

very large posterior ocellus, these ocelli have a wliite pupil, the black 
portion surrounded by an ochreous, a black, and lastly a violet ring ; the 
inner margin broadly whitish. Hindwing with a basal nearly straight 
and a discal irregular violet fascia ; a series of seven ocelli towards the 
margin similar to those on the forewing, but the outer rings of all of 
them joined and forming a continuous violet bordering to the whole 
series of ocelli, the first, fourth and sixth ocelli of medium size, the second, 
third and seventh small, the fifth the largest. Female. Upperside, both 
loings much paler than in the male. Forewing with an indistinct subapical 
broad dull ferruginous fascia, reaching from the costa to the first median 
nervule ; otherwise similar to the male, except that all the secondary 
sexual characters found in the male are wanting. 

Nearest to M, maianeas^ Hewitson, the only other species in the 
subgenus 8atoa ; described by Hewitson from Malacca [?] and Sarawak, 
of which the female has alone been figured, and from which the samo 
sex of M. maia appears to difFer in having a subapical ocellus on the 
upperside of the forewing, and the " orange band " instead of being 
very richly coloured and prominent is reduced to an obscure cloud on 
both surfaces. 

This species appears to occur not uncommonly in the mountains of 
N.-E. Sumatra, and there are numerous specimeas in Dr. Martin's 
collection as well as in my own. I possess specimens taken in July and 
December. Both Mr. Henley Grose Smith ("Head Hunters of Borneo"), 
and Dr. B. Hagen (*^ Die Pfianzen- und Thierwelt von Deli auf Der 
Ostkiiste Sumatra's ") record Af. maianeas^ Hewitson, from Sumatra, 
but this species is probably the one meant. 

Subfamily Mobphini!. 

2. Stichophthalma spaeta, n. sp., Plate I, Pig. 4, &. 

Habitat : Manipur. 

Expanse: <?, 5*0 inches. 

Description : Male. Upperside, both wings deep rich reddish-ful- 
vous or ferruginous. Forewing with the irregular discal black line of the 
underside shewing through by transparency ; the apical area widely 
pale fulvous, this pale area extends from the submarginal hastate 
black markings to just within the discal black line, it is very 
wide on the costa, but dies away to nothing before reaching the first 
median nervule ; a series of five submarginal hastate black markings, 
one in each interspace from the upper discoidal nervule to the sub- 
median nervure, increasing progressively in size from the anterior to 
the posterior marking ; a large black patch at the apex ; a submarginal 
fulvous line, beyond which is a narrower anteoiliary black line, both 
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1894] L. de Nioevillo — Butterflies from the Indo-Malayan region. 3 

reaobing from the inner angle to the lower discoidal nervale ; the area 
enclosed by the coalescing of the hastate markings forms a series of 
six rounded spots regularly increasing in size, the anterior spot the 
smallest, the posterior one the largest, these spots are of a slightly 
darker shade than the pale fnlvons apical area, bat not so dark as the 
dark, rich reddish-fulvons of the rest of the wing. Hindunng with the 
abdominal and outer margins rather paler than the rest of the wing ; a 
submarginal series of seven black markings, of which the anterior one is 
a small lunule with its concave edge directed towards the base of the 
wing, the next five markings are hastate-shaped,* increasing in size from 
the anterior one to the posterior one in the first median interspace, the 
seventh posterior marking somewhat quadrate in form, and occupying the 
whole width of the snbmedian interspace ; a fine black anteciliary thread. 
IJNnEBSLDE, both loings of a reddish-fulvous of not quite so rich a shade 
as on the upperside. Forewing with a small irregular black marking 
towards the base of the cell ; a highly irregular and ziz-zag black line 
crosses the middle of the cell and extends both to the costa and to the 
snbmedian nervure, the posterior portion of the line is broken and 
shifted outwardly below the median nervure ; the upper, middle, and 
anterior half of the lower disco-cellular nervule defined by a black line ; 
an irregular discal black line from the costa to the snbmedian nervure, 
just touching the lower end of the cell ; beyond the line is a series of five 
somewhat cordate, reddish ocelli, each ocellus centred with a whitish 
Innule and bounded by a fine whitish and then a fine black line, the 
four anterior ocelli equal-sized, the fifth posterior one in the first median 
interspace a little larger; beyond these ocelli is another irregular black 
line from the costa to the inner margin, this line is narrower and paler 
than the discal one ; the space between these two lines is anteriorly some- 
what paler than the rest of the wing ; a submarginal nebulous straight 
blackish band ; a very fine anteciliary black line. Hinckoing with an 
irregular sub-basal and a discal black line, the latter posteriorly curving 
round and almost meeting the posterior end of the former, both termina- 
ting above the anal angle on the snbmedian nervure ; a series of five 
ocelli on the disc similar to those in the forewing, the posterior one the 
largest and rather misshapen, the anterior one the next largest, the three 
in the middle nearly equal sized; the outer discal fulvous line and 

* The lAte Professor J. O. Weetwood well described these pecaliar and charac* 
teristib markings of the genus Stiohophthalma as being bnilt up of a much 
cnrved lunule on the margin ooalesoing inwardly with a spear-shaped spot. To me 
these markings have a curious likeness to the black silhouette of the head and 
Bhoolders of a human figure, especially the third marking from the anal angle of 
the hindwing in the specimen here figured. 
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blackish submarginal band as in the forewing ; a small oval deep black 
spot at the anal angle, with a black clond above it reaching to the 
posterior ocellus ; an anteciliary black thread. Antennae black. Body 
thronghont ferruginous. 

Nearest to S. howqua^ Westwood, var. suffusa. Leech,* from Western 
China, differing in the forewing on the upperside in the pale apical area 
being very much smaller, not extending into the cell as it does in 
8. howqua^ var. suffusa ; on the hindwing the hastate markings in 8* sparta 
are well formed, in Mr. Leech's species they have lost all shape, having 
coalesced into an almost solid black band. On the underside the ground- 
colour in £f. howqua^ var. suffusa is pale greenish, in 5. sparta it is 
ferruginous, but this may be only a sexual difference ; but in true 
8. howqua and its named variety the oater discal line and the submar- 
ginal band on both wings are half the distance apart that they are in 
8. sparta ; and they have six and sometimes seven ocelli on the forewing, 
while 8* sparta has only five. 

Described from a single example purchased from a telegraph 
signaller employed at Manipur. 

Subfamily NrMPHALiNiE. 

3. Herona pringondani, Fruhstorfer, Plate III, Pigs. 6, d" ; 4, 9 . 

M, pringondaniy Fruhstorfer, Eat. Naoh., yoI. xiz, p. 814 (1893}. 

Habitat: Java. 

Expanse: d',2'9; $, 2*9 to 3*1 inches. 

Description : Male. Upperside, hoth wings dull brown, slightly 
tinged with ochreous. Forewing with an indistinct pale oblique band 
across th6 . end of the discoidal cell ; a broad very irregular discal 
white band extending across the wing, divided into oblong spots by the 
brown veins crossing it, the four anterior portions from the costa to 
the third median nervule are placed outwardly obliquely, the first portion 
on the costa is very small, the second is larger, the third is the 
largest, the fourth not quite so long as the third but broader; the 
four remaining portions of the band are placed parallel to the outer 
margin, the upper portion in the second median interspace is oval in 
shape, the second portion is the largest of all and has a small round 
black spot in its middle, the third is smaller than the second but bears 
a large round black spot, the posteriormost portion on the inner margin 
is short ; two subapical crescent-shaped white spots placed obliquely, 
divided by the upper discoidal nervule. Hindwing with a broad even 
discal white band extending from the costa to near the abdominal margin, 
* Batt. from China, Japan, and Corea, p. 114, pi. i, fig. S, female (1892J. 
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dmded by a liigblj irregular blackish fascia wbicb is broken at the third 
median nervnle ; an indistinct ochreons clond across and beyond the end 
o£ the cell ; some whitish spots on the margin towards the apex. 
Undebsidb, both wings with a highly irregalar narrow disoal brown 
line extending across the snr&ce, commencing above the anal angle of the 
hind wing and ending in a rather broad dark fascia at the costa of the fore- 
wing. Foremng whitish, the inner margin very broadly extending half 
way across the discoidal cell pale ochreous ; an oblique brown band across 
the middle of the cell, a short one at the end of the cell ; the white 
band of the upperside indistinctly defined, but the two black spots 
divided by the first median nervule distinct but smaller than on the 
upperside. Hindwing whitish mottled and clouded with pale ochreons- 
brown ; an oval conspicuous brown spot in the middle of the cell placed 
against the subcostal nervure. Female shaped and marked precisely as 
in the male, and can only be distinguished therefrom by the stouter 
abdomen and the structure of the forelegs. 

Nearest to H. schoenbergi, Staudinger,* from South-East Borneo, 
from which it appears to dilEer in the forewing in the discal white band 
being broader and continuous throughout, in H. schoenhergi it is broken 
up into a double series of spots, the outer series is white, the inner 
pale ochreous ; in the hindwing the discal white band in H. pringondani 
is placed much farther from the outer margin than in H. schoenhergi^ 
and the black fascia it bears is strongly broken and dislocated in the 
middle, while in H, schoenhergi the white discal band approaches much 
nearer the margin, and the black fascia across the band is continuous 
throughout and divides the band nearly equally ; lastly, there is a small 
round black spot in the middle of the first median interspace in 
Hm schoenhergi which is wholly wanting in H. pringondani. 

Described from one male and two females received from Mr. H. 
Fruhstorfer, to whose courtesy I am indebted for a copy of his descrip- 
tion of the species, which reached me just in time to enable me to sub- 
stitute his name for the one I had proposed for this interesting Rerona. 

4. Herona sumatbana, Moore, Plate III, Fig. 7, $ . 
S, dutnairanat Moore, Tranfl. Ent. Soo. Lond., 1881, p. 808. 
Habitat: N.-E. Sumatra. 
Expanse : cT, 30 to 31; $, 3-1 to 3*4 inches. 

• Herona schoenlergi, Staudinger, Iris, vol. iii, p. 837, n. 8, pi. iii, fig. 3 (1890) ; 
vol. iy, p. 84 (1891). The figure is probably taken from a female specimen. This 
may be the speoiee referred to by Mr. W. Doherty in Jonrn. A. S. B., vol. Iriii, 
pt. 2, p. 122 (1889) thus i^-'** Euthalia (Felderia) macnairit Diatant, is mimicked by 
a new and remarkable species of Herona (?) of which both sexes were taken by me 
in Borneo, and are now in Mr. Nenmoegen's possession." 
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Dgscbiptiom: Male. Uppebside, both wings dull brown, slightly 
tinged with oohreoos. Forewing with a discal macular band consisting of 
seven separated portions, the four anterior ones elongated, whitish, dusted 
with fuscous, the three posterior ones rounded, white, tinted with violet 
in some lights ; three subapical small violet-white spots arranged in an 
equilateral triangle, with the apex of the triangle towards the outer 
margin of the wing ; a large quadrate ochreous spot in the first median 
interspace within the discal band, a smaller one in the submedian 
interspace bisected by the intemervular fold, a narrow streak on the 
inner margin. Hindwing with a broad even discal white band, strongly 
tinted with violet in some lights, extending from the costa to near the 
abdominal margin, divided by a highly irregular fascia, anteriorly 
fuscous, posteriorly broader and paler, the fascia broken at the third 
median nervule; a complete marginal series of whitish spots between 
the veins. Underside, both wings marked and coloured almost exactly as 
in H, pringondaniy Fruhstorfer, from Java. Female, as in the male, but 
the violet sufhision of the upperside rather more prominent. 

Closely allied to H, schoenbergi, Staudinger, from South-East 
Borneo, and to H, pringondani. It differs from both in the violet 
reflections of the upperside ; it agrees with the latter in the fuscous 
fascia of the hindwing on the upperside placed on the discal white band 
being strongly broken and dislocated in the middle, thereby difEering 
from the former. The markings of the forewing differ a good deal in 
detail in H. pringondani and H, swnatrana^ as will be noted by a reference 
to the figures and descriptions of the two species. 

Described from two males and three females in Dr. Martin's and 
my collection, one of which was taken in the virgin forest at Selesseh 
in September. It may be a mimic of the common species of Euthalia 
{Felderia) of the group of cocytina, Hors6eld« 

5. Neptis clinioides, n. sp., Plate I, Fig. 8, d". 

Habitat : Battak Mountains, N.-E. Sumatra. 

Expanse : d*, 9 , 2*2 inches. 

Description: Male and Female. Upperside, 6o^^t(7tn^^ deep black, 
markings creamy- white. Forewing with the discoidal streak wide, joined 
to the triangular spot beyond, just " nicked " or indented anteriorly at 
the end of the cell ; the discal series consists of seven spots, placed in 
two groups, the upper of three, the lower of four spots, the groups well 
separated, the uppermost spot very small, linear, the two following 
large, conjoined, divided only by the upper discoidal nervule, the four 
posterior spots large, contiguous; the submarginal macular line 
obsolete iu the male, composed of small linear streaks in the female. 
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Hindwing with a broad discal band, widest on the costa, gradually and 
evenly tapering to the abdominal margin ; the snbmarginal band com- 
posed of {nx>minent narrow portions ; an indistinct pale line between the 
discal and snbmarginal bands; a similar marginal line. Underside, 
both wings reddish-brown^ all the markings broader than on the upper- 
side. Forewing with three marginal lines, the inner one very narrow, 
the middle one the broadest ; on the margin are two white spots divided 
by the lower discoidal nervule, and two others divided by the first 
median nervule. Hindwing with a short basal streak on the costa, 
behind which is a longer curved one running into the discal band ; 
between the discal and snbmarginal bands is a narrow straight line ; 
two lines on the mai^n, the outer one the broader. 

Perhaps nearest to N* clinia, Moore,* from Bengal (Moore) and Siam 
{Druce)^ known to me by the figure and description only, from which it 
appears to differ in having the discoidal streak and spot beyond in the 
forewing joined instead of separated, the discal spots larger, the discal 
band on the hindwing narrower, tapering, instead of being of equal 
width throughout ; the snbmarginal band creamy-white like the other 
markings instead of being *' brownish- white." From the figure of 
N. nandina, Moore, it differs in the discoidal streak and spot beyond of 
the forewing being continuous ; the discal series of spots seven in num« 
ber instead of six, they are also larger and conjoined instead of being well 
separated ; the markings of the hindwing on both surfaces very similar. 

Described from two examples in my collection, taken in June ; there 
are numerous examples in Dr. Martin's collection. 

6. Neptis nisjja, n. sp., Plate I, Fig. 9, d*. 

Habitat: Java. 

Expanse : cf , 1*3 inches. 

Description : Male. TJppebside, both wings deep black with pure 
white markings. Forewing with a narrow streak in the discoidal cell 
well separated from the triangular spot beyond ; the discal series con- 
sists of six spots, placed in pairs, each pair conjoined, divided only by 
the crossing vein ; a snbmarginal series of small linear spots more or 
less obsolete about the third median nervule. Hindwing with the discal 
band narrow on the abdominal margin gradually and regularly increas- 
ing in width to the costa ; the snbmarginal band consists of six very 
narrow well separated spots ; there is also an extremely faint line 
between the discal and snbmarginal bands, and a similar marginal line. 
Underside, both wings chocolate-brown with pure white markings. 
Forewing with the inner margin broadly fuscous ; the discoidal streak 
* Proo. Zool. 8oo. Lond., 1872, p. 568, pi. zzzii, fig. 5, male. 



Digitized by 



Google 



8 L. de IJlioeyille^Butterflies from the Indo-Malayan region. [So 1, 

very wide ; the anterior pair of spots of the discal series oontinned to 
the costa ; the margin bears three interrupted series of spots. Sind* 
wing with a costal band at the base of the wing; an obscure grey 
fascia posterior to this ; the discal band very narrow on the abdominal 
margin, very broad on the costa ; followed by a grey line ; the spote of 
the sabmarginal band wider and more Innolar than above ; two prominent 
marginal lines, the outer the wider. 

It is difficult to say to what group N. niscea belongs. The discal 
band of the forewing being divided into three pairs of spote allies it 
to the N, columella group, the pure white markings and general fades 
ally it to the N. nata group. It is also near to N. nandina, Moore, 
originally described from Java and Darjeeling, but the middle pair of 
spote of the discal series on the forewing being conjoined instead of 
well separated will immediately differentiate between the two species. 
On the whole it appears to be nearest to N. pampanga^ Felder, from 
N.-W. Luzon, as figured in Herr Georg Semper's "Schmett. der 
Philippinischen Inseln," pi. xxix, figs. 6, male ; 7, female^ from which 
it may instantly be known by the discal band of the hindwing on the 
underside being half the width at the point where it touches the 
abdominal margin that it is in that species. 

Described from two examples received from Herr H. Fruhstorfer. 

7. Abgtnnis niphb, Linnaeus, Plate HI, Figs. 1 and 2. 

The gynandromorphous example of A. niphey Linneeus, here figured 
was reared by Mrs. S. Robson at Bankipur, Behar, Northern India, 
and emerged from the pupa on the 2nd March, 1893. It is thus refer- 
red to* by that lady in describing her experimente in breeding this 
species : — '' One lusus naturoe, a male, had one wing as in the ordinary 
male, and the other as in the ordinary female ! " 

This insect has the right-hand pair of wings masculine, the left- 
hand pair feminine. In the masculine half of the insect there is, 
however, in the forewing on the upperside a slight admixture of femi- 
nine coloration, the round black spot in the lower discoidal interspace 
in the outer discal series of spote has a streak of white on either side 
of it, and on the disc are many irregular blue-black streaks more or less 
connecting the black spote. The hindwing is quite normal. On the 
underside of the masculine forewing there is the commencement of a 
well-defined white subapical band as in a normal female example, and 
the discal black spots have, as on the upperside, some irregular blue- 
black markings attached to them. The hindwing on the underside is 
quite normal. The feminine pair of wings are smaller than the mascu* 

• Joum. Bombay Nat. Hist. Soo., vol. viii, p. 152 (1883). 
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line pair, and Have all thQ markings and coloratipn pf an ordinary 
female. The mascnline antenna is 14 mm. in length ; the feminine is 
mnoh shorter, being only 10*5 mm. in length. Externally the organs 
of generation are masculine, I have not dissected them to ascertain 
their internal structure. 

Oynandromorphons butterflies are very rare. In all my experience 
I have met with only one other example in India, a specimen of Cyllo- 
genes awradeva^ Moore, collected by the late Mr. Otto Moller, and now 
in "hfr, J. H. Leech's possession. The late Professor Westwood has 
figured two separate examples of Cirrhochroa dorisy Doubleday and 
Hewitson ; Mr. George T. Baker has figured and described the primary 
sexual characters of an Eronia (Nepheronia) hippia^ var. gcea^ Felder, 
and Herr Georg Semper an example of Papilio castor, Westwood, 
these are the only other Indian gynandromorphous butterflies of which 
I am aware. 

8. EuTHALiA BAKU, n. sp., Plate III, Fig. 8, 9 . 

Habitat : N.-E. Sumatra. 

Expanse : 9,31 inches. 

Description : Female. Upperside, both wings pale ochreous-brown. 
Iforewing with a narrow fuscous line crossing the discmdal cell near the 
base, continued to the submedian nervure; a large ring^spot in the 
nuddle and another at the end of the discoidal cell ; a series of five 
semi-transparent suUied-white spots between the veins beyond the end 
of the cell, from the subcostal nervure to the first median nervule ; 
the anteriormost spot linear ; the second also linear, but a little longer 
than the first ; the third spot triangular, the smallest of the three, the 
fourth spot larger than the third, cordate ; the fifth the largest of 
all, also cordate; beyond this series of spots is a broad irregular 
diffused violet-whitish-powdery fascia, narrow at the costa, wide on 
the inner margin, bearing a series of dark sagittate markings placed 
between the veins from the lower discoidal nervule to the submedian 
nervure ; a very small fuscous ring-spot in the submedian interspace 
placed at the point where the first median nervule originates, tiindwing 
with a small fuscous spot in the middle of, and a much larger 
ring-spot closing the cell; a discal series of six spots similar to 
and in continuation of the series in the forewing, the three anterior 
ones large, cordiform, decreasing in size, placed in the costal, upper 
and lower subcostal interspaces, the fourth spot in the discoidal inter- 
space almost obsolete and very small, the fif thi and sixth spots in the 
median interspaces small; the outer margin broadly whitish washed 
with a metallic greenish-blue of a curious shade, and bearing a prominent^ 
J. n. ? 
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dentated dark line In its middle. XJkdebside, both wings pale oohreonB, 
all the markings similar to those on the npperside but mnch more pro- 
minent. Hindioing with the nsnal markings in and aronnd the discoidal 
oell, otherwise as on the npperside. Body above and below concolorons 
with the wings. Legs pale ochreons. 

E. sakii is perhaps nearest to E, merta^ Moore, described from 
China, a female of which I possess from Qnang in the Malay Penin- 
sola, bnt it differs in the discal series of five spots in the forewing 
having their enter ends more or less excavated, while in E, merta the 
exact reverse obtains, each spot being produced ontwardly into a sharp 
point. In E, sakii the sagittate markings beyond the discal series 
of spots also in the forewing have their apices directed towards the 
base of the wing, in E, merta towards the outer margin. On the 
hindwing in E. sakii the snbmarginal dentated dark line is continaons, 
in E. m^a it is replaced by a series of well-separated small round 
spots, and there are other minor difEerences between the two species. 

Described from a single example in Dr. L. Martin's collection. I 
have named it after Saki, a highly intelligent Javan collector in 
Dr. Martin's service. 

9. EuTHALiA {Dophla) IVA, Moore. 

AdoliM fvo, Moore, Horsfield and Moore, Cat. Lep. Mug. B. I. C, vol. i, 
p. 105, D. 895 (1857) ; idem, id., Trans. Ent. Soc. Lond., new (eeoond) series, voL v, 
p. 78, n. 86, pi. yiii, Bg. 2, male (1859); id., Batler, Proo. Zool. Soc. Lond., 1868, 
p. 602, n. 14 ; Euthalia iva, de Nic^nlle, Butt, of India, vol. ii, p. 197, n. 491 (1886). 

Habitat : Darjeeling {Moore) ; Manipur, 

Expanse : $ , 4*5 inches. 

Descbiption : Female. Differs from the male only in being some- 
what larger, the forewing rather more elongated. 

I have recently been so fortnnate as to acquire by purchase a pair of 
specimens of this fine species. It was described as far back as 1857 by 
Mr. Moore from Darjeeling. I am a little doubtful regarding this 
locality, as it is strange that within recent years this large species 
should not have been obtained in the Sikkim district, which is for but- 
terflies perhaps the most completely explored of any in India. However, 
it may have occurred there in the middle of the century, and since 
become exterminated, as has its near ally, E. durga^ Moore, owing to 
the enormous destruction of the virgin forests that has taken place for 
the cultivation of tea. E. iva comes into the group of E. patala, KoUar, 
E. durga^ Moore, and E. duda^ Staudinger, in which the sexes are very 
much alike, in that respect differing from E, nara, Moore, and E.sahadeva^ 
Moore, in which the sexes differ greatly, the females of these two 
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species being like both sexes of tbe former group.* My male specimen 
agrees very well with Mr. Moore's figure of the same sex, difEering only 
in the lowest white streak of the discal series in the first median 
interspace in the forewing being slightly less elongated, and the spot 
in the middle of the submedian interspace of that wing being out« 
wardly cleft only, instead of being completely separated into two 
spots. 

10. EuTHALiA (DopMa) EiON, n. sp., Plate III, Figs. 8, dT j 6, 9 . 

Habitat: Java. 

Expanse: cf , 2*8; $ , 3*2 inches. 

Description : Male. Uppebside, both wings fuscous, crossed by a 
common macular discal pale greenish-yellow band. Foremng, the band 
consists of seven well-separated spots, gradually increasing in size from 
the costal to the inner margin, the uppermost spot a little out of line 
with the rest, shifted inwardly towards the base of the wing, the spots all 
more or less rounded, the one in the submedian interspace cleft outwardly ; 
a very small white subapical spot ; a submarginal series of increasing 
obscure black spots placed between the veins. Hindwing, the discal 
band consists of eight conjoined spots, the three uppermost pure white, 
each spot has its inner edge rounded, its outer edge brought to a point 
in the middle ; a submarginal obscure black fascia, beyond which is a de- 
creasing series of seven small round white spots, one in each interspace. 
Undebside, both wings pale brown, glossed throughout with violet ; the 
common discal band much as above. Forewing with a black ring-spot 
centred with crimson in the middle of the discoidal cell, a crimson 
line placed on the disco-cellular nervules, defined on both sides by a 
black line ; some obscure linear black spots placed between the veins 
midway between the discal band and the outer margin. Hindwing with 
a very small black ring-spot in the middle of the cell, a black line on 
either side of the disco-cellular nervules, a submarginal series of linear 
black spots much as in the forewing. Female. Uppebside, both wings 
mnch paler than in the male, the disco-cellular markings shewing 
through. Forewing with the discal macular band as in the male but 
white, and the four anterior spots larger, all the spots outwardly sharply 
defined by a fine line of the ground-colour ; beyond the macular band 
is a broad whitish fascia from near the coeta to the inner maigin, bear- 
ing an increasing series of six black spots, the spot in the submedian 
interspace double. Hindwing has the spots of the discal band smaller 
than in the male, diamond-shaped, well-separated, outwardly sharply 

• Vide Proceedings A. S. B., 1893, p. 144. 
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defined as in the forewing, pnre white ; the broad whitish discal fasda 
beyond bearing a series of prominent black lonnles. UKDEBStDi, hoih 
wingB as in the male. 

The male of E. eion may be known from the same sex of B. touia^ 
bdnbleday and Hewitson, which appears to be confined to Assam and 
Northerli Borma, by the sabapical spot of the forewing on the npper- 
side being smaller, and by the presence of the submarginal series of 
seven decreasing white spots on the hindwing. The female is at once 
distinguished by the broad whitish fascia across both wings on the np- 
perside beyond the discal macular band, also by the spotis of the latter 
being smaller and well separated. E, teuta has been recorded by 
Mr. tf core from Java and by Mr. Dmce from Borneo. It is donbtful 
if it occurs in either island, the Javan species being E. eum, and the 
Bomean E. hdlai<h Dmce. 

Described from two males and two females in my collection, received 
from Mr. H. Fruhstorfer, and one male in the collection of Herr George 
Semper, taken in Febmaiy. 

11. EuTHALU (Dophla) SSON, n. sp., Plate I, Figs. 3, <? ; 5, 9 . 

Suthalia cene$polis, Staadinger {nee Hewitaon), Iris, vol. ii, p. 73 (1889). 

Habitat: Palawan, Philippine Isles. 

Expanse: cy,31; 9, 37 inches* 

DESCRiPnoN : Male. Uppersidb, both wings pale clear brown, all 
the veins fuscous and prominent. Forewing wiOi a small dark round 
spot in the middle of the discoidal cell touching the subcostal nervure ; 
two fine black lines on either side of the disco-cellular nervules; a 
discal series of eight semi-transparent pale yellow spots, each spot 
outwardly bounded by a fuscous line, which line is inwardly lengthen* 
ed out into a point, the three anterior spots lengthened, the fourth and 
fifth in the median interspaces pyriform, the apex of each spot directed 
towards the base of the wing, two small spots in the submediim inter- 
space, a minute one in the sutural area ; beyond this series of spots is 
a i>ale fascia, prominent at the inner marg^, becoming lost anteriorly 
at a small pale yellow spot in the subcostal interspace ; this pale band 
is outwardly defined by a highly Innulated fuscous line, anteriorly 
becoming obsolete. Hindwing bearing a discal series of eight spots, 
the three anteridr ones white, the others pale yellow, these five latter ore 
each outwardly defined by a fuscous line, the uppermost spot on the 
costa narrow, elongated, the second spot the largest, rounded, the third 
a little smaller, oval, the next four small, equal-sized, the eighth posterior 
spot the smallest; a submarginal series of seven sagittate fuscous mark* 
iogs, the apex of each directed inwardly, and each bearing outwardly a 
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pale spot placed against it between the points of the forks* Underside, 
boih vAngs pale ochreons-brown washed with pale violet, the discal 
macniar band of the upperside almost obliterated. Forewing with the 
markings in the discoidal cell as on the npperside, bat much more 
prominent ; an increasing snbmarginal series of black spots. Hindwing 
with a pair of foscons lines defining the disoo-cellolar nervoles ; a 
snbmarginal series of eight linear black spots between the veins, 
the two posterior ones in the snbmedian interspace geminated. Female, 
mnch paJer than the male thronghont, bnt very similarly mariced. 
Forewing with all the spots of the discal series very mnch larger and 
pnre white, the two nppermost spots greatly lengtiiened. Hindwing 
with all the spots of the discal series white, of nearly the same size 
as in the male. Underside, both wings paler even than in the male 
of a more ochreons shade, the markings similar. 

This is a very distinct species and quite easily separable from all 
those that I have placed before it in the key. The ground-colour, 
of the male on the npperside is quite feminine, being much paler 
than in any other species of this sub-group of Euthalia. The discal 
series of spots on the hindwing will separate it from all the other 
species except E, externa^ de Nic^ville, next described, owing to each 
spot standing alone, and the five posterior ones being outwardly 
defined by a black ring; from E. externa it may be known by its 
generally paler colour, and the discal series of spots on the forewing 
being smaller and more regular. The female is quite unique, being 
the only species in the sub-group with the discal series of spots of the 
forewing regularly increasing in width towards thecosta, the uppermost 
spot being extremely wide. The female of E. eson greatiy reminds 
one of the same sex of E. (Tanaecia) pulaBara^ Moore. 

Described from a single pair of specimens in Herr Georg Semper*s 
collection, to whom I am greatly indebted for the loan of his entire 
series of this sub-group of Euthalia. These specimens of E. eson are from 
those collected by Dr. Platen, who obtained ten males and eight females. 

12. EuTHALU [TDophla) externa, n» sp., Plate II, Fig. 1, cf ; 2, 9 . 

Habitat : Nias Island. 

Expanse: <5',2*6; $,3'3 inches. 

DxscRiPTiOK : Mali. Upperside, both wings shining fuscous, out* 
wardly paler, Forewing with the usual black spot in the middle and 
pair of lines closing the disooidal cell ; a discal irregular series of seven 
pale {nrimrose-coloured qK>ts, outwardly (owing to the ground'^odour at 
this point being paler than the rest of the wing) defined rather broadly 
with fuscous, the anterior spot obsolete, a thin blurred line only, the 
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second and third spots also linear bnt of a good breadth, the fourth and 
fifth spots in the median interspaces somewhat irregnlar ovals, the fifth 
the largest in the series, the sixth spot constricted in the middle, almost 
bisected, the seventh spot small and oval ; a well marked submarginal 
black fascia formed of regular Innnles, anteriorly becoming smaller aod 
lost altogether in the subcostal interspace, which bears between the 
discal series of spots and the submarginal lunular fascia a small round 
yellow spot. Hindmng with a prominent discal series of eight spots, the 
three anterior ones white, the five posterior ones pale primrose-coloured, 
these latter outwardly defined by a broad black line, the uppermost spot 
on the costa linear, the second the largest, the third next in size, the 
sixth the smallest, the fourth, fifth and seventh equal-sized ; a prominent 
highly-lunulated submarginal black fascia placed on a pale ground, the 
two anteriormost portions of this band quadrate, bearing each a 
whitish spot on either side. Underside, both wings ochreous, more or less 
washed with purplish ; a submarginal series of small round black spots 
between the veins. Foretoing with the ring-spot in the middle and 
double line closing the cell very prominent ; the discal band white, 
obscure, each spot forming it outwardly defined by a thin dark line. 
Hindwing with a prominent small black ring-spot in the middle of the 
cell (this spot is absent in E, eson, de Nicdville, and E. gupta, de Nice- 
ville, but is present in all the other species), two prominent black lines 
at the end of the cell ; the spots forming the discal band much larger 
than on the upperside, all touching, and outwardly defined with a thin 
dark line. Female. Upperside, both wings somewhat paler than in the 
male. Foretoing similarly marked, but the spots of the discal band 
larger and pure white, as is also the subcostal spot ; a prominent 
violet- white fascia between the discal and submarginal bands, extending 
from the inner margin to the lower discoidal nervule. Hindwing with 
the discal macular band of the male reduced to five spots only, all the 
spots very much smaller also, no spots posterior to the third median 
nervule. Underside, both wings richer coloured than in the male, 
strongly tinted with ferruginous; the submarginal black spots all 
larger and more diffused. Forewing with the discal white band 
anteriorly much expanded. Hindwing with a well-formed prominent 
discal macular white band, extending from the costa to the abdominal 
margin, the spots posterior to the first median nervule run into a 
single spot undivided by the crossing veins. 

The male of E, externa is nearest to the same sex of E. eson^ de 
Nio6ville ; I have pointed out above how they differ. The female of 
E, externa is nearest to E. goodrichi. Distant, from Perak, from which 
it may be known by the spots of the discal series of the forewing on the 
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npperside being three times as large, greatly reducing thereby the pale 
area between these spots and the snbmarginal band ; on the hindwing 
above there are two spots less than in E, goodrichi ; the submarginal 
lunnlated black band is also much broader than in that species. 

Described from a single pair of specimens in the collection of Herr 
Georg Semper. 

13. EcTHALU (Dophla) EURUS, n. sp., Plate II, Figs. 3, cf ; 4, 9 • 
Habitat : N.-E. Sumatra. 
Expanse : d", 2*7 ; 9 , 3*3 inches. 

Description : Male. Upperside, both wings shining fuscons, paler 
externally. Forewing with a discal macular very pale green band 
consisting of seven spots, the uppermost spot of all out of line, placed 
nearer the base of the wing than those which follow it ; the three 
uppermost spots small and linear, the fourth spot larger, rounded, the 
fifth spot larger than the fourth, also rounded, the sixth spot the largest 
of all, ontwardly strongly cleft, the seventh spot on the inner margin 
small and quadrate ; the nsual subapical pale green dot in the subcostal 
interspace ; an indistinct increasing submarginal macular black fascia. 
Hindwing with a conjoined macular discal very pale green band con- 
sisting of eight spots, the three uppermost spots, however, are white, 
tho inner edge of the fascia straight and even, the outer edge saw-like, as 
each spot is produced into a point ; a submarginal lunular black fascia, 
each lunuleof which the fascia is composed bearing outwardly a whitish 
spot, the three uppermost of these increasingly prominent. Underside, 
both wings greenish-ochreous, washed with violet ; the discal macnlar 
band much as on the npperside ; the submarginal fascia reduced to 
small linear black spots between the veins. Forewing with a black 
ring-spot in the middle, and a double lunular spot closing the discoidal 
cell, both filled in with crimson. Hindwing with a black dot in the 
middle and a double black line closing the cell, the latter faintly tinged 
with crimson in the middle. Female. Upperside, both wings shining 
brownish-ochreous, the disc powdered with pale violet-white which 
merges again into the dark outer margin. Foremng with the markings 
on the nnderside in the discoidal cell shewing through ; the discal 
series of spots increased to eight, white, each spot outwardly defined 
by a brown line ; the three anterior spots linear, large, the fourth and 
fifth of equal size, the sixfch and seventh in the submedian interspace 
well separated, the eighth on the inner margin oval ; the subapical spot 
much larger than in the male ; a snbmarginal series of six black spots 
placed between the veins. Hindwing with the discal macular band as 
in the forewing, bnt consisting of seven spots only, the series ending 
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posteriorly in the first median interspace ; the uppermost spot on the costa 
linear, the second spot the largest of all, the rest deoreasingly smaller ; 
a pnmiinent highly zig-zag submarginal black line. ITndbbsidb, both 
wings pal.er than on the upperside, the markings very similar, those in 
the discoidal cell as in the male. 

The male of this species, as in the rest of the group, except 
E, rectOf de Nic^ville, is barely distinct from its allies, it is, however, 
nearest to E. eion^ de Nic^ville, from Java, described above. The 
female is nearest to E. bellata^ Dmoe, from Borneo, of which latter 
I possess a specimen for comparison, from which it differs in the broad 
pale violet-powdered discal area, especially marked in the hindwing. 
Mr. Hewitson's figure of the female of E. beUata^ in ' Exotic Bntter- 
fiies,' vol. V, Adolias pi. iv, fig. 14 (1875), where it appears as 
E, cenespoliSf does not quite agree with my specimen, his figure shewing 
a very large powdery-violet area in the forewing extending within the 
discal band, this area being very faint in my example, and confined to 
the region beyond the discal band. My female of E. eurus differs, 
however, markedly from Hewitson's figure of E. cenespoUSf and my 
example also from Borneo, in having a broad discal powdery- violet area 
to the hindwing on the upperside. 

Described from two males and a female example in Dr. Martin's, 
and two males in my own collection, all from N.-E. Sumatra. 



The four last butterflies described above belong to a small but well- 
marked group of the large genus Euthalia^ and appear to come into the 
subgenus Dophla^ Moore, of which E. evelina, Stoll, is the type. All 
the species of Dojphla, as I understand the subgenus, are remarkable in 
having on the underside of both wings a black ring-spot in the dis- 
coidal cell, and a pair of black lines on either side of the disco-cellular 
nervules centred with crimson. The ring-spot is absent however in two 
species, E. esoHf de Nic6ville, and E. gnpta^ de Nic^ville, in the hind- 
wing only. In the E. eveUna group there are sometimes other crimson 
markings in the hindwing anterior to the discoidal cell. In all the 
species of Dophla the discoidal cell is closed in both wings by a very 
slender almost aborted veinlet, and the subcostal nervules of the fore- 
wing never anastomose. The outline of the wings is distinctive, the 
outer margin being highly emarginate in the forewing, giving that 
wing a more or less falcate appearance. The cilia are very short, and 
the butterflies give one the idea of having been neatly trimmed round the 
edges with a pair of scissors. To facilitate reference to the subgroup to 
which the four species above described belong, I give a key to the 
known species. The males of several of them are so closely allied that 
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they are almost indistingnishable, the one from the other ; but the 
females are in all cases abundantly distinct^ so I have based the key, 
mainly on that sex. 

Key to certain species of the subgenus Dophla allied to B. tenta, Doubleday and 
Hewitson. 

A. Male and female, npperaide, forewing with the diBoal maotilar band 
straight. 

(1.) £. {Dophla) BSCTi, Ehasia Hills ; Burma ; Gk)ping, Ferak, Malay Feninsula 
(coll. SeTnper). 

B. Male and female, npperaide, forewing with the discal maonlar band onryed, 
the anterior spot oat of line, placed nearer the base of the wing than the rest. 

a. Female, npperside, with the discal maonlar band extending from the 
costa of the forewing to the abdominal margin of the hindwing. 
al. Female, npperside, both wings with a prominent white fascia 
exterior to the discal maonlar band. 
(2.) E. (Dophla) eion, Java. 

5^ Female, npperside, both wings with no prominent white fascia 
exterior to the discal maonlar band, 
a). Female, npperside, forewing, the two anterior spots of the 
discal maonlar band small, smaller than the third spot. 
a\ Female, npperside, both wings with the snbmarginal black 
fascia highly Innnlated. 
(8.) S. (Dophla) TBUTA, Assam ; Arracan HUls } [Java, Moore j Borneo, Druce]. 
(8. Female, npperside, both wings with the snbmarginal black 
fascia composed of qnadrate spots, forming a broad 
fascia with straight edges. 
(4.) E. (Dophla) PiRATicA, Lnzon, Mindoro, Gamignin de Mindanao, Nord- 
Mindanao, Philippine Isles. 

h^. Female, npperside, forewing, the two anterior spots of the 
discal maonlar band very large, larger than the third spot. 
(5.) E. (Dophla) TBUTOiDBs, Sonth Andaman Isles. 

h. Female, npperside, with the discal macular band extending from the 
costa of the forewing to the snbmedian nervnre of the hindwing. 
(6.) B. (Dophla) ebon, Palawan, Philippine Isles. 

c. Female, npperside, with the discal macular band extending from the 
costa of the forewing to the third median nervule of the hindwing. 
al. Female, npperside, forewing with a prominent violet-white fascia 
between the discal and snbmarginal bands, extending from the 
inner margin to the lower discoidal nerynle ; the discal spots 
very large. 
(7.) B. (Dophla) xxTEBNA, Nias Island. 

bl. Female, npperside, forewing with no prominent violet-white fascia 
between the discal and snbmarginal bands j the discal spots small. 
(8.) B. (Dophla) goodbichi, Perak.* 

* Mr. Distant first described this species from Perak in the Malay Peninsula 
Bfl Muthalia goodrichi, but subsequently sank that name in his 'Ehopalooera 
Halayana,' p. 436, n. 17, as a synonym of S. bellata, Dmce, equals Adolias eenespolisy 
J. II. 3 
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d. Female, npperside, with the diacal maonlar band extending from the 

coBta of the forewing to the first median nervole of the hindwing. 
al. Hindwing with a prominent powdery-violet fascia t)etween the 
discal macnlar band and the lonnlated snbmarginal line. 
(9.) E. (Dophla) EUBUS, N.-E. Sumatra. 

b^. Hindwing with no prominent powdery-violet fascia between the 
discal macnlar band and the lunulated snbmarginal line. 
(10.) E. (Dophla) BELLATA, Borneo. 

e. Female, upperside, hindwing with no discal maonlar band ; the spots of 

the forewing small. 
(11.) B. (Dophla) ouPTi, Burma, Plate II, Fig. 6, ?. 

14. Cyrestis theebs-b, n. sp., Plate V, Pig. 8, d*. 

Habitat : Selesseh, N.-E. Sumatra ; Borneo. 

Expanse : d*, 1*9 inches. 

Description : Male. Upperside, both wings rich fulvous. Forewing 
with the following black markings : — ^A short straight line at the extreme 
base of the wing ; a second line oblique but straight, from the costa 
to the Bubmedian nervure ; a third line straight from the Bubcostal 
nervure to the inner margin ; a fourth line much bowed outwardly, 
confined to the discoidal cell ; a fifth line short, straight, also confined 
to the cell immediately within the disco-cellular nervules, and touching 
the fourth ; a sixth line also straight, a little beyond those veins, com- 
mencing on the subcostal nervure, and ending close to the base of the 
second median nervule ; a seventh line angled, commencing at the costa 
and ending on the inner margin, the angulation being at the point where 
it crosses the second median nervule, the angle directed outwards ; an 
eighth line broad, almost straight, slightly outwardly curved only, 
reaching from the costa to the inner margin ; a ninth line narrower 
than the eighth, slightly sinuous, posteriorly zig-zaged, of a deep bls^sk 
colour, from the costa to the inner margin ; a tenth line straight, ex- 
tending from the costa to the first median nervule, with two prominent 
small round black spots in continuation in the submedian interspace ; 
an eleventh line very narrow and straight, from the costa to the first 
median nervule; a twelfth line broad, paler, of similar position to 
the eleventh ; a thirteenth line narrow, deep black, close to the outer 

Hewitson, both the latter described from Borneo. As in the female of £. good* 
richi the discal band of the hindwing on the npperside ends at the third median 
nervnle, while in E. hellata it ends at the first, and in the latter all the spots of the 
hindwing are much larger, besides other minor differences, I think the two species 
may be kept distinct, and the name E. goodrichi reyired. I possess one female 
of the Bomean species, and have access to three pairs of the Perak speoiea in 
Semper*s, Adams', and my oyra collection* 
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margin ; the outer margin itself narrowly fascons. Hindwing with an 
indistinct snb-basal black line ; a second line from the costa losing itself 
in the abdominal region ; the third and fourth lines exceedingly fine, on 
either side of the disco-cellular nervules ; the fifth line from the costa 
ending in the abdominal region ; the sixth line answering to the eighth 
line in the forewing, and like it fuscous, not deep black, extends from 
the costa, and runs into the ninth line in the first median interspace ; the 
seventh line narrow, jet-black, from the costa to the first median nervule ; 
the eighth line, composed of six detached portions, commences posterior 
to the first subcostal nervule and ends at the first median nervule ; the 
ninth line extremely narrow and deep black, from the costa to the iSrst 
median nervule; the tenth line broad, rather diffused, fuscous, sub- 
marginal; the eleventh line fine, deep black, following the margin; 
the outer margin itself narrowly fuscous: the usual large rounded 
clump of confused bluish and black markings at the anal angle anterior 
to the large anal lobe ; a small round black spot encircled with whitish 
anterior to this clump, pletced just within the second angle made by the 
abdominal margin ; the anal lobe rich fulvous centred with a black spot« 
Ukdbbside, both wings much paler than on the upperside ; the markings 
very similar but usually paler. Forewing with a quadrate whitish 
patch on the inner margin between the eighth and ninth lines. Hind- 
vring, anal lobe with the central black spot much larger than on the 
upperside. 

C, therescB is an abundantly distinct species, and comes into the group 
containing C, thyonneus, Cramer, which I possess from Celebes ; O, tdbula, 
de Niceville, from Great Nicobar Island ; and 0. lutea, Zinken-Sommer, 
which is common in Java. In size it agrees with 0. lutea. In the 
coloration of the ground of the upperside it is nearest to 0. tabula^ but 
is rather lighter, it is much darker than (7. lutea^ lighter than (7. thyon- 
neue. The tail to the hindwing is less than half as long as in either of 
the above-mentioned species. In markings it agrees best with (7. thyon- 
netts^ but differs in many details, as, for instance, the seventh and ninth 
lines on the hindwing in that species are dark metallic steel-blue, in 
0. therescB they are black without any metallic lustre. 

Described from an unique specimen in Dr. L. Martin's collection, 
taken in the virgin forest of Selesseh, on the 21st May, 1893 ; also from 
another example from Borneo given to me by Dr. Martin. At his sug- 
gestion I name the species after H. B. H. the Princess Therese of 
Bavaria, daughter of the Prince Begent, who is a student and lover of 
Natural History. 
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Family LEMONIID^. 
Subfamily NitfiOBiiNJ:. 

15. Laxita laocoon, n. sp., Plate II, Fig. 6, 9 . 
Habitat : Malay Peninsula. 

Expanse : $ , 1*65 and 1*80 inches. 

Description : Female. Uppebside, forewing with the apical two- 
thirds of the snrf ace crimson ; the costa and onter margin very narrowly, 
the discoidal cell not qnite to its end; a small spot in the second 
median, and a much larger space in the first median, and almost the 
whole of the snbmedian interspace, fuscous. Hindwing^ shining fns- 
cous, almost bronzy in some lights ; the yeins slightly touched with 
crimson; an indistinct marginal crimson line. Underside, bothtoings 
marked as in L. damajanti^ Folder. 

Very near to L. damajanti, Felder, of which I possess six males 
and seven females from Perak, and five males and two females from 
K.-E. Sumatra; difEering on the upperside in the crimson coloration 
being practically confined to the apical two-thirds of the forewing instead 
of occupying almost the entire surface of both wings. 

Described from two examples from Perak, and one from Bawan in 
Selangor, both in the Malay Peninsula. 

16. Laxita LOLA, n. sp., Plate II, Figs. 9, <f ; 7, 9 . 
Habitat : S.-E. Borneo. 

Expanse : (5*, 20 and 2-2 ; 9 , 21 inches. 

Description : Male. Upperside, forewing with the costa as far as 
the subcostal nervure and the outer margin narrowly, fuscous; tlie 
apical two-thirds of the wing crimson; the disco-cellular nervules 
marked by a fuscous line ; the posterior half of the discoidal cell, three 
streaks beyond the cell in the two discoidal and upper median inter- 
spaces, a larger space in the lower median interspace, and the entire 
area between the first median nervule and the inner margin, fuscous. 
HindAJoing with that portion of the costal area covered by the bowed- 
out inner margin of the forewing pale shining fuscous, bearing the 
usual oval ochreous flour-like "male-mark," the rest of the wing 
fuscous ; the outer margin bearing an indistinct crimson line. Under- 
side, hoUh wings differ from L. damajanti, Felder, in all the brilliant 
metallic blue markings being much reduced in size, the submarginal 
series in L. lola, in the foremng, has almost entirely disappeared^ 
the crimson area at the apex appearing thus to be of considerably 
greater extent; otherwise as in that species. Female. Uppsbsids, 
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forewing with the crimson area of the same extent as in the male, but 
of a paler shade, bearing on the disc from the third median nervnle in- 
creasing to the costa a pale buff fascia. Hindwing paler than in the 
male, the veins streaked more or less with crimson. Underside, both 
toinge coloured and marked mnch as in the male, bnt the crimson 
gronnd-coloar paler. 

The male of L, lola may at once be known from the same sex of 
L, damajanti by the presence of the foscons areas on the upperside of 
both wings, the latter being ** mbris, supra inmiaculatis ; " the female 
may be known from that sex of L. laocoon^ mihi, by the pale bufE fascia 
on the upperside of the forewing. 

Described from two males and one female in my collection. 

17. Laxita ltclene, n. sp., Plate II, Fig. 10, cf. 
Ahi$ara telesia, Distant {nee Hewitson), Bhop. Malay., p. 440, n. 8, pi. xl, 
figs. 2, moZe; Z, female {IS86) ; Taaila telesia^ BtQindmger, Ex, Sohmett., p. 289, pi. 
IxzzTii, maU (1887). 

HiBiTAT : Malay Peninsula ; N.-E. Sumatra. 

Expanse : d*, 1-75 to 1-90 ; $ , ISO to 1-90 inches. 

Description : Male. Upperside, both wings fuscous. Forewing with 
the apex broadly, decreasing to the anal angle where it ends in a 
point, crimson, crossed by the black veins ; an oval milky- white spot 
placed obliquely outwards across the middle of the submedian inter- 
space, anteriorly extending slightly into the first median interspace. 
Hindmng with the costa at the base as usual broadly pale or whitish, 
bearing an oval flour-like ochreous " male-mark ; " the apex narrowly 
crimson. Underside, forewing differs from the same sex of true 
L, telesia^ Hewitson, from Borneo, in having the chrome-yellow (Hewitson 
calls it "rufous") apical area much reduced or obsolete; the two 
snbmarginal chrome-yellow lunules in.the median interspaces in L, telesia 
replaced by metallic blue lunules ; and in having the discal series of 
metallic blue spots increased from two to five or six, there being three or 
four extra ones in the discoid al and subcostal interspaces. Hindwing 
does not differ from that of L. telesia. Female. Upperside, both wings 
as in Xr. telesia. Underside, both wings as in L, telesia. 

The male of L, lyclene may at once be known by the crimson apical 
area on the upperside of the forewing being much larger than in L, telesia, 
and as regards the hindwing in having the apex touched with crimson. 
The females of the two species appear to be quite indistinguishable. 

Described from one male from Bawan in Selangore, and three 
males and two females from Perak, both in the Malay Peninsula, and 
nomerous specimens from N.^E. Somati-a. True L, telesia occurs in 
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Borneo, tlie type being from Sarawak, and in my collection are three 
males and a female from S.-E. Borneo. Mr. Distant records L. ielegia 
from Sumatra, but this species is probably the one meant. 

18. Laxita ltncestis, n. sp., Plate II, Fig. 8, d*. 

Habitat : Malay Peninsula. 

Expanse : d*, 1*7 inches. 

Description : Male. Upperside, both wings and cilia fuscous. Fcyre- 
wing with a band of crimson on the outer margin, wide on the costa, 
fining away to nothing at the anal angle ; a broad oblique discal bluish- 
white band, commencing anteriorly just anterior to the lower discoidal 
nervule, ending just before the anal angle on the submedian nervure, 
notched inwardly at the origin of the second median nervule, anteriorly 
inwardly bounded by the disco*cellnlar nervules. Hindmng with the 
usual shining pale fuscous costal area bearing the *' male-mark " of the 
genus. ITndebside, forewing differs from L, orphna^ Boisduval, in having 
numerous metallic blue markings on the disc, in the present species 
there are two such spots placed outwardly against the two inner black 
spots in the median interspaces, and three such spots placed outwardly 
against the three black spots beyond the outer end of the cell, with 
a series of five others beyond extending across the disc ; in L, orphna 
all these blue spots are lacking. Hindwing as in L, orphna.* 

This species is not included in Mr. Distant's " Bhopalocera Mala- 
yana." On the upperside it differs from two male specimens of 
L. orphna in my collection from S.-E. Borneo in its smaller size, brighter 
crimson outer border to the forewing on the upperside, and narrower 
discal bluish- white band, which latter in L. orphna is not inwardly 
notched below the cell. 

Described from a single specimen in my collection from Perak. 



There is one species of Laxita which I am still unable to identify. 
This is the butterfly figured by Hewitson in " The Genera of Diurnal 
Lipidoptera," vol. ii, p. 422, n. 7, pi. Ixix, figs. 7, male ; 6, female (1851), 
as "i7memorpAna,Boisduval," but re-named " Taxila'* tanUa,hjB,e^iU 
son, in his "Exotic Butterfiies," vol. ii, Taxila pi. i, text (1861). 
Mr. Distant in his " Bhopalocera Malayana," p. 192, n. 5, pi. xviii, 
fig. 14, female (1883), describes and figures an " Abisara" taniUu This 
female specimen does not at all agree with Hewitson's figure of the 

* The diiferoDces pointed oat above on the underside of the forewing will be 
at once observed by comparing the original figpire of L, orphna in BoisdiiTal'a 
'* Species General," vol. i, pi. zzi, fig. 4, femaU (1886), with mj figure of L, lyncestit. 
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female. It appears to me probable that Hewitson's male figure and 
Difltant's female figure refer to one species, whioh might stand as 
L. tanita^ the locality for which, as given in '^ The Qenera," p. 422, n. 7, 
is '^ Borneo ; India," batreqnires io be verified. I have seen no specimens 
agreeing with these two figures, Hewitson's n. 7, maUy and Distant's 
female; the species if distinct is very near to L, dam4ijanti^ Felder. 
The species represented in Hewitson's fig. n. 6^ female, should, it appears 
to me, if re-discovered, be named. It is apparently nearest to L. telesia, 
Hewitson, but has the chrome-yellow area at the apex of the forewing 
on the upperside much larger than in that species. Mr. Distant has 
further complicated matters by describing Hewitson's female figure n. 6 
as a male. The bowed-out inner margin of the forewing in the males of 
the genus Laxita will at once distiuguish them from the females, which 
have the inner margin straight. The species which Dr. Staudinger 
figures as '* Taxila " tanita, Hewitson, in his *' Exotische Schmetter- 
linge," p. 239, pi, Ixxxvii, male (1887), appears not to differ from what 
I identify as iir. damajanti* 

Family LYCuENID^ 

19. Gerydus gigantbs, n. sp., Plate V, Figs. 1, d" ; 13, 9 . 

Habitat : Penang ; Battak Mountains, N.-E. Sumatra. 

ExPANSB : d*, 2-0 ; 9 , 1*8 to 2-1 inches. 

Description: Male. Upperside, both wings pure chalky-white. 
Foretoing with the basal third of the costa reaching to the subcostal 
nervure dusky ; the costa beyond this, the apex and the outer margin 
broadly black, the inner edge of this large black area very irregular, 
it just enters the anterior outer angle of the discoidal cell, is pointed 
inwardly on the second median nervule, closely approaches the outer 
margin (exactly as in typical Terias hecahe, Linnaus) in the first 
median and submedian interspaces, the black area is wider again from 
the submedian fold to the inner margin ; a small portion of the base of 
the third median nervule prominently swollen, this being a characteristic 
secondary sexual character in this genus. Hindwing with the costa 
outwardly broadly black. Gilia of both wings fuscous. Underside, 
forewing black, the disc crossed by a pure white oblique macular band 
formed of four portions ; two small and obscure ring-spots in the cell, 
one on the costa about two-thirds from the base of the wing ; the apex 
and outer margin decreasingly pale ferruginous, the inner edge of this 
area bearing anteriorly a series of four whitish ring-spots ; a sub- 
marginal series of black dots between the veins ; a rather large oblong 
dark spot placed obliquely at the anal angle. Hindwing pale ferrugi- 
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nous; bearing regularly over the surface darker red spots arranged 
much as in typical species of the genus ArJiopala, Boisduval, these spots 
are disposed thus : — A small roand one at the extreme base of the 
wing ; followed by a series of three single spots ; then another series 
of three, bnt these spots are double ; then four conjoined spots at the 
extremity of the cell ; then a discal curved band extending across the 
wing from the costa to the abdominal margin, broken only by the 
first subcostal nervule; some obscure spots on the outer margin. 
Female. Uppebside, both wings marked almost exactly as in the male. 
Underside, foremng differs from the male in having the discal macular 
band more extensive and run together into a single undivided band, 
anteriorly bounded by the subcostal nervure, posteriorly by the inner 
margin, along which it extends to the base of the wing. Hindmng 
with the macular markings less conspicuous than in the male ; the 
inner edge of the discal series of spots bears on the posterior half of 
its length a series of black spots often found in the species of this genus. 

Q, gigantes is not only the largest known, but is the most conspicu- 
ously-marked species in the genus, and has no near ally. Were the 
ground-colour of the upperside yellow, instead of pure white, it would 
almost exactly resemble Terias hecahe, 

I have described the species from a male and two females in Dr. 
Martin's and my collection, taken in the Battak Mountains of N.-E. 
Sumatra, in August and November, and another pair in Mr. A. B. 
Adams' collection taken at Penang. 

20. Gertdus g^tulus, n. sp., Plate V, Fig. 12, ? . 

Habitat : Battak Mountains, N.-E. Sumatra. 

Expanse : 9 , 1'3 and 1*5 inches. 

Description: Female. Uppbbsidb, /oreumi^' pure white ; the costa 
basally, and the base of the wing, dusky; the apex very broadly black, 
as is also the outer margin at the anal angle, but much more narrowly so. 
Hindwing with the disc only white, the rest of the wing dusky ; the 
disco-cellular nervules marked by a prominent blackish line. Underside, 
foremng with the disc white, the rest of the wing pale slate-colour; three 
increasing dark spots outlined outwardly with white in the discoidal 
cell, a dark spot posterior to the middle one of these in the submedian 
interspace; three ring-spots on the costa; a short subapioal macular 
band ending posteriorly in a separated round spot in the second median 
interspace ; an oblique prominent spot at the anal angle ; a submar- 
ginal series of black dots between the veins. Hindwing^ pale slate- 
colour, with the macular markings as usual in the genus. 

Nearest apparently to O. ginckenii^ Felder, from Java, of which 
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I have a good series, but it may at once be known from that species 
on the upperside by the hind wing being white on the disc with a pro- 
minent dark disco-cellular line, 0. zincJcenii being dusky throughout ; 
on the underside the ground-colour is a pale slate-colour, in 0, zindcenii 
it is pale ferruginous. 

Described from two specimens, one in Dr. Martin's and one in my 
collection, taken in the Battak Mountains in October, 1892. 

21. Gertdus gallus, n. sp., Plate V, Fig. 11, 9 . 

Habitat : Battak Mountains, N.-E. Sumatra, 

Expanse : 9 , 1*5 inches. 

Description: Female. Upperside, both wings fuscous. Ibrewing 
with the apical area darker than the basal ; crossed by an oblique discal 
white band with highly irregular edges, not quite reaching the costa 
or the outer margin above the anal angle, ending posteriorly on the 
submedian fold. Cilia fuscous. Hindwing immaculate. Cilia ante- 
riorly white, becoming fuscous towards the anal angle. Underside, 
hath wings highly variegated, being coloured black, white, pale ochreous, 
and ferruginous. Forewing with the ground-colour black; the discal 
white band as above but broader, its edges even, reaching the outer 
margin at the anal angle ; a pale ochreous patch at the apex, below 
which the ground-colour is ferruginous ; three white ring-spots on the 
costa ; two similar ones in the discoidal cell ; a prominent black spot at 
the anal angle ; a submarginal macular black line. Hindwing with the 
anterior half pale ochreous, the posterior fuscous mottled with ochreous ; 
the macular markings as usual, though somewhat indistinct. 

This may be a highly variegated form of G, symethus^ Cramer, a 
common species in N.-E. Sumatra, but it differs greatly from any 
specimen of that species in my large suite of examples &om the Malay 
Peninsula, Sumatra, Borneo, and Java, from all of which O. gallus 
differs in the white band on the upperside of the forewing being half 
as wide, the hindwing concolorous throughout, and by the highly 
variegated markings of the underside. 

Described from a single example in Dr. L. Martin's collection. 



As the genus Oerydus^ Boisduval, has vastly increased in numbers 
in recent years, it may perhaps be useful to add a list of the described 
species, as far as I know them. Many species described in this genus 
do not belong to it at all, and have been excluded. The flattened legs 
of all the species is an unique character by which they may be instantly 
known. The list is headed by the largest, most beautiful, and most 
aberrant species. 
J. II. 4 
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(1) Gebtdus giqaktcs, de Nio^ville, Penang, N.-E. Samatra 
{de NicMlle). 

(2) Gbrtdus 8TMETHUS, Cramer, East Indies {Oramer)^ Moalmein, 
Penang, Malacca, Perak, Johore, Sumatra, Nias Island, Java, Borneo, 
Pulo Lanty Palawan, Lnzon, Mindanao, Jolo Islands, S.-W. Celebes, 
Amboina, Snmba, Sambawa, Coram, Goram, Flores, New Guinea. 

Mr. Doberty considers that the O. pandu, Horsfield, described from 
Java, which is generally given as a synonym of this species, may be 
distinct. I am nnable, however, to find any character by which the two 
species can be separated. 

(3) Geetdus pitbonius. Distant, N. Borneo (Distant). 

(4) Gebtdus teos, Doherty, Samba, Sambawa (Doherty). 

(5) Gebtdus callus, de Nic^ville, N.-E. Sumatra (de NicSmlle). 

(6) Gebtdus bioosii. Distant, Malacca (IHstant)^ Burma, Perak, 
Sumatra, Nias Island, Pulo Laat. 

(7) Gebtdus gopiba, de Niceville, Perak (de Niciville)^ Johore, 
Singapore, North Borneo. 

This species is placed by Mr. H. J. Elwes and Mr. W. Doherty as a 
synonym of 0. higgsitf which is probably correct. 

(8) Gebtdus dbucet. Semper, Bohol in the Philippine Islands 
(Semper)* 

(9) Gebtdus zinckenii, Pelder, Java (Felder). 

(10) Geetdus gj:tulus, de Nic6ville, N.*E. Sumatra (deNice'vitt^). 

(11) Gebtdus chinensis, Felder, Hongkong (Felder). 

(12) Gebtdus chinensis, var. cebamensis, Bibbe, Celebes, Amboina, 
Saigun, Baru, Borneo (Bihbe). 

(13) Gebtdus ibbobatus, Druce, Siam (Druce)^ Luzon, Palawan. 

(14) Gebtdus ibbobatus, var. assameksis, Doherty, Naga Hills 
(Boherty)^ Perak, Pulo Laut. 

(16) Gebtdus philippus, Staudinger, Palawan (Staudinger). 
This species is placed by Herr Georg Semper as a synonym of 
0. irroratus, Druce. 

(16) Gebtdus boisduvali, Moore, Java (Moore), Sikkim, Assam, 
Chittagong Hill Tracts, Burma, Shan States, Singapore, Saigon, Am- 
boina, Batjan, Bum, Coram, K6 Islands. 

(17) Gebtdus boisduvali, var. acbagas, Doherty, Sumba, Sam- 
bawa (Doherty). 

(18) Gebtdus leabchus, Felder, Luzon, China (Felder). 

(19) Gebtdus sttqianus, Butler, Temate (Butler). 

(20) Gebtdus melaniok, Felder, Luzon (Felder)^ Ceb6, Samar, 
Bohol, Camotes, Panaon, Camiguin de Mindanao, Mindanao. 

(21) Gebtdus cboton, Doherty, Burma (Doherty) , East Pegu. 
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(22) Gbbtdus maximus, Holland, Celebes (HoUand). 

(23) Gbetdus ancon, Doherty, Tavoy {Doherty). 

(24) Gbbtdus hebacleion, Dobertj, Perak {Doherty). 

(25) ? Gebtdus plautus, Fabridas, the Indies {Fahricius). 

(26) ? Gebtdus leos, Ga6rin, Boora (Ouerin). 

22. Pabagbbtdus pobtunus, n. sp., Plate V, Fig. 14, d". 
Habitat: Java. 

Expanse : d", 1*5 and 1*6 inches. 

Desceiption : Male. XJppbbside, both wings dull hair-brown. Fore* 
wing with the nsnal ochreons lines on the costa and pale area on either 
side of the swollen third median neryule. Undebside, hoth wings pale 
ochreons, profusely and evenly sprinkled throughout with minute ferru* 
ginous spots. Forewing with the inner margin somewhat paler and free 
of markings, though bearing two or three striss larger than the others 
towards the base of the wing. 

This species appears to be nearest to P. taras, Doherty, which has 
the apex of the forewing on the underside ** rufous-brown," while 
P. portunus has the whole of the underside of that colour, the ground- 
colour of P. taras is white, of P. portunus pale ochreons. Of P. taras 
I have captured both sexes in the Meple Valley, middle Tenasserim, 
in October. 

Mr. Doherty, who takes particular interest in this group of the 
LyccejiidcBj has recorded his feelings of doubt as to whether the genus 
Faragerydus can be maintained as distinct from the genus Allotinus.* As 
far as the specimens of both genera contained in my collection are con* 
cemed, I am of opinion that the two genera may well be kept distinct. 
The length, and consequently the point of origin, of the third subcostal 
nervule of the forewing, certainly varies greatly, but in all my examples 
of Parctgerydus the upper discoidal nervule originates from the subcostal 
nervure well beyond the apex of the discoidal cell ; while in all my 
examples of Alhtinus it originates at the apex, which feature consti* 
tutes a well-marked difference, and can be instantly detected by the 
application of a little benzine to the wing to make it transparent. 

P. portunus is described from two specimens sent me by Mr. H. 
Fmhstorfer. 

23. Pabagbbtdus pyxus, u. sp., Plate V, Fig. 2, cJ. 
Habitat: Borneo. 

Expanse: cf, 1-4 inches. 

Desceiption : Male. TJpp£rside, both wings rutous-brjwn Forewing 
• Joum. A. S. B., ToL Wiii, pt. 2, p. 437 (1889). 
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with the lines on the costa and ** male-mark " as usnal. Underside, 
holh wings pale rufous, profusely and evenly sprinked with dots and 
spots of a deeper rufous colour ; a marginal series of very small black 
spots, one in each interspace. 

Closely allied to P. porluuus^ mihi, from Java, but differs on the 
upperside in being rufous-brown, instead of dull hair-brown, and on 
the underside in having the ground-colour pale rufous instead of pale 
ochreous, and in the presence of the marginal black ^ots. 

Described from a single example received from the late Mr. W. 
Davison. 

24. LOGANIA LUCA, n. sp., Plate II, Fig. 13, $ . 

Habitat: Perak, Malay Peninsula; N.-E. Sumatra. 

Expanse : 5 , I'O inch. 

Description : Female. Upperside, foreioing with the basal half 
milky- white, the outer half fuscous, the costa and base dusky, the ex- 
treme costa dotted with white on the basal half. Hindtoing f asoons, 
the disc obscurely purplish-white. Underside, hath wings with the 
ground-colour probably white, but the surface is so thickly irrorated 
with brownish-ochreous that the ground-colour appears only as minute 
white dots profusely and evenly scattered over the surface mixed with 
a few black scales. Foreioing with an obscure darker spot towards 
the end of the discoidal cell, and a similar discal band. Hindmng with 
some very obscure dark spots towards the base, an oblong one at the end 
of the cell, and a curved discal band crossing the wing from the costa to 
the abdominal margin. 

Probably nearest to L. marmorata^ Moore, the two original speci- 
mens of which, in very poor condition (probably both females, one cer- 
tainly is that sex, the body of the other is lost, but the shape of the 
wings is certainly feminine), are before me. L, luca differs from them 
in having the outer margin of both wings more even, not distinctly scal- 
lopped, and the ground-colour of the underside is far redder, with the 
irrorations much more dense ; this latter, however, is a variable feature 
in L. matmoratay as shewn in Mr. Moore's and my figures of the species 
taken from different specimens. L, luca may be still nearer to L. ohscuray 
Distant, but the short original description of the latter does not in 
several particulars fit my specimens ; Semper's and Staudinger*s figures 
of the species agree very well with my specimens on the upperside, but 
neither of them agree on the underside, 

I took two fresh specimens of this species in the high forest at Namoe 
Oekor, in October, 1893. They were flying amongst and settling on the 
lo>v bushes growing under the high trees, I also possess two other 
females from Perak. 
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As far as I am aware, the genos Logania contains the following 
species* I include in it the two species, L. marmorata^ Moore, and 
L. sritva^ Distant, which constitute Mr. Doherty's genus Malais, as he 
himself doubted subsequently the validity of the genus.* I have 
arranged the species chronologically. 

(1)? Logania rbgina, Druce, Borneo {Druce). This species may 
bo an Allotinw. To judge from the figure, the type specimen must 
have been a male, as the body is very long. Mr. Druce does not say 
what sex he described. 

(2) Logania halatica, Distant, Sungei Ujong, in the Malay Pen- 
insula (Distant) \ S.-E. Borneo; PuloLaut; Sibulan, S.-E. Mindanao, 
one of the Philippine Isles. 

(3) P Logania lahohius, Khiel, Nias Island (Khiel). This species 
may also be an Allotinus. The specimen figured seems to be a male, as 
it has a very long body. 

(4) Logania marmorata, Moore, Elphinstone Island in the Mergui 
Archipelago (Moore); Mone in the Shan States; Perak; N.-E. 
Sumatra; Pulo Laut. 

(5) Logania sriwa, Distant, Malacca (Distant) ; Perak ; Pulo Laut. 

(6) Logania obscura. Distant, Northern Borneo (Distant) ; 
Palawan, Ceb6, and East Mindanao^ in the Philippine Isles. 

(7) Logania distanti. Semper, Cebu^ S.«E. Mindanao, Philippine 
Isles (Semper), 

(8) Logania distanti, Staudinger, Palawan (Staudinger), Herr 
Semper places this species as a synonym of L. obscura, 

(9) Logania massalia, Doherty, Margherita, in Upper Assam 
(Doherty). 

(10) LoiANiA LUCA, de Nic^ville, N.-E. Sumatra (de NkMlle), 

25. SiMiSKiNA soLYMA, n. sp., Plate IV, Fig. 10, ? . 

Habitat : Gapis, near Taiping, Perak, Malay Peninsula. 

Expanse : 9 , 1*6 inches. 

Description: Fimalk. XIpPERSiDf, both tomgs fuscous. Forewing 
with a large oval discal white patch, which, in some lights, is entirely 
suffused with beautiful rich iridescent emerald-green, and in all lights 
is more or less bordered by this colour; the patch commences be- 
yond the disooidal cell just anterior to the third median nervule, and 
reaches the inner margin, its posterior portion, however, is much dif- 
fused; just beyond the patch are two rounded emerald-green spots 
divided by the second median nervule. Hindwing with a rather large 

• Journ. A. S. B., vol. Iviii, pt, 2, pp. 416, 436 (1889) ; vol. Ix, pt. 2, p. 29 (1891). 
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emerald-green spot in the second median interspace ; three lonulated 
emerald-green lines beyond in the two median and snbmedian inter- 
spaces ; a marginal emerald-green thread, broken where it is crossed by 
the veins, obsoleto towards the apex of the wing ; the costa of the 
wing broadly pale ochreous. Underside, both toings with the basal 
third chocolate-colour, the outer two-thirds ochreous. Foremng with 
the base of the inner margin ochreous ; a broad discal wedge-shaped 
chocolate-coloured band with its base on the costa, its apex on 
the snbmedian nervure; its outer edge closely followed by a nar- 
row chocolate line ; the outer margin broadly chocolate. Hindwtng 
with a macular, short, but rather broad, chocolate line on the middle 
of the disc ; followed by five large chocolate spots divided only by the 
veins, the middle one the largest, the one on either side of it smaller, 
the two outermost spots the smallest ; these five spots are followed by 
a macular band extending right across the wing of somewhat diffused 
chocolate spots ; these again are closely followed by a narrow choco- 
late line; the margin bears a series of lunular spots between the 
veins, of which the one in the second median interspace is the largest 
and black, the rest are black and chocolate ; a fine anteciliary inner 
white and then an outer chocolate thread. 

This species is quite unique, there is nothing remotely resembling 
it in the genera Poritia or Siinishina, The white patch on the 
upperside of the forewing at once reminds one of Laodta telesia^ Hew« 
itson, which has a similar patch in the male. * 

The type and only known specimen of this species is depositei in 
the collection of Mr. A. R. Adams of Penang, who caught it himself. I 
am much indebted to him for allowing me to describe so beautiful and 
interesting a species. 

26. PrrHECOPS marij:, n. sp., Plate IV, Figs. 2, d'j 9, 9 . 

Habitat : N.-E. Sumatra. 

Expanse : d*, *8 of an inch to 1*2 inches ; $ , 1*0 inch to 1*1 inches. 

Desobiption: Male. Upperside, both wings rich deep shining 
blue, almost invisible in some lights. Foremng with the apex some- 
what widely, the outer margin narrowly and decreasingly black. 
Hindmng with the costa broadly, the outer and abdominal margins less 
broadly, black. Ukdebside, both wings milky- white, a series of very fine 
black dots on the outer margin ; an anteciliary black thread. Forewing 
with a very narrow blackish line defining tiie disco-cellular nervules ; 
two small black dots on the middle of the costa, often absent ; a sub- 
marginal decreasing ochreous fascia, which becomes dusky at the costa ; 
within which at the anal angle are two fine ochreous lines one above the 
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other. Hindwing with a large round black spot at the apex ; a snb- 
marginal ochreoas line. Female. Uppebsidi, both wings dead plnmbeong- 
black. Foremng with a short streak of blue scales in the lower 
discoidal interspace beyond the end of the discoidal cell. Hindwing 
anmarked. Undebsidk, both wings as in the male. Gilia throughout 
more prominently marked alternately black and white than in the male. 

A comparison of the figure here given of the male (which, how- 
ever, is a very poor one, drawn from a very small specimen, the first 
I received), with that of Pithecops fulgens^ Doherty,* from Margherita, 
in Upper Assam, of which I possess three males and two females, 
indnding the type specimens, will at once disclose the fact that on the 
upperside the male of P. marim has the blue area of much greater 
extent (it is also of a deeper, more truly blue, shade )» and on the 
underside, that it is far less heavily marked, the two costal dots of the 
forewing being often absent, and the apical spot of the hindwing often 
smaller. 

The discovery of a second blue species of the genus is highly 
interesting. I have described it from several male examples received 
from Hofrath Dr. L. Martin ; one taken by myself at Namoe Oekor in 
October, in the virgin forest, and three female examples in my own 
collection, and one in Dr. Martin's, after whose amiable wife I have 
great pleasure in naming it. Though this butterfly is so small, the 
male immediately attracts attention when flying by the wonderful 
refulgence of the coloration of the upperside of the wings. 

27. Ctaniris CRissA, n. sp., Plate II, Fig. 12, d*. 

Habitat : Nilgiri Hills and Ashamboo Hills, South India. 

ExPAVSi: <?, 1-35 inches. 

Dbsgriptioh: Male. Upperside, both wings shining violet-blue. 
Forewing with the costa narrowly, the apex widely, the outer margin 
broadly and evenly, black. Hindwing with the costa widely, the outer 
margin narrowly, black; five round black spots placed against the 
black border, one each in the discoidal and median, two in the sub- 
median interspace. Underside, loth wings dead white, all the black 
markings unusually large and prominent ; a marginal series of prominent 
spots, oval in the forewing, round in the hindwing ; a submarginal promi- 
nent line, broader and lunulated in the forewing, narrower and more 
highly lunulated in the hindwing ; a very fine anteciliary black thread. 
Forewing with a broad prominent comma-shaped mark closing the dis- 
coidal cell ; a discal series of seven spots, the two anterior and two pos- 
terior spots in one straight line, the three middle spots out of line, 

• Joum. A S. B., vol. Iviii, pt. 2, p. 127, pi. x, fig. 6, male (1899). 
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shifted ontwardlj. Hindmng with three large rounded spots across the 
hase of the wing ; a fine line at the end of the cell, a very irregular discal 
series of eight spots, of which the one on the costa and the one on the 
abdominal margin are the most prominent. Cilia above dusky white, on 
the underside the cilia under a magnifying glass appear to be white at 
the base tipped with dusky. 

C crissa on the upperside agrees best with C. placicUif de Niceville, 
from Sikkim, Assam, Burma, the Malay Peninsula, and Java, but the outer 
black margin on the forewing is rather broader, and the submar- 
ginal black spots on the hindwing are better separated from the black 
margin. On the underside the two species are abundantly distinct, 
the markings in (7. crissa being almost throughout deep black, while in 
G, placida they are dull fuscous, they are also far more prominent and 
larger in 0. crissa. In the rains form of G. puspa, Horsfield, the 
markings on the underside are quite as prominent as in 0. crissa^ bat 
they differ somewhat in character ; in the hindwing especially the sub- 
marginal line is much nearer to the marginal spots in 0. ptispa than 
in C. crissa, G. cyanescens, de Niceville, from the Nicobar Isles, is 
another allied species, but the markings on the underside are different, 
being smaller, less prominent, and more or less fuscous. 

Described from a single example obtained at Kalar in the Nilgiri 
Hills by Lieut. E. Stokes Roberts, R. E., on the I7th August, 1892, 
another male taken in March, in the Ashamboo Hills of Travancore, 
and received from Mr. Harold S. Ferguson. 

28. E VERES :moorei, Leech, Plate II, Fig. II, d*. 
Lycosna moorei, Leech, Trans. Ent. Soo. Lond., 1889, p. 109, n. 45, pi. vii, fig. 3 ; 
idem, id., Butt. China, Japan, and Corea, p. 310, pi. zzzi, fig. 9, male (1898). 

Habitat : Eiukiang, Chang-yang, Central China (Leech) ; Khasia 
Hills. 

The Rev. Walter A. Hamilton has sent me eight specimens of 
this species obtained by his native collectors in the Khasia Hills. It 
occurs also at Kiukiang and Chang-yang in Central China. The In- 
dian specimens are a good deal smaller than the Chinese examples 
(23 as against 29 mms.), but do not differ in coloration and markings. 
The species is a true Everes, as I have ascertained by bleaching the wings 
of a specimen, but is a little abnormal, as the hindwing has no trace of 
a tail. This, however, in the Lyccenidce^ cannot be accepted as a feature 
of generic or even specific value, as several instances occur in which 
the same species is both tailed and tailless. In the genus Everes not 
only is E. moorei tailless, but the type species, E. argiades^ Pallas, 
is sometimes without tails, Mr. W. Doherty haviug obtained tailless 
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speoiineiifl in the Naga Hills, and Lieut E. T. Watson similar ones in 
the North Chin Hills of Upper Burma (Fort White, 7,000 ft., March and 
April ; Tiddim, 5,500 ft., April), of which he has sent me a consider- 
able series. E. moorei is not mentioned in Colonel Swinhoe's *' List of 
the Lepidoptera of the Khasia Hills."* 

29. Lampidbs lucidb, n, sp., Plate V, Pig. 3, d*. 

Habitat: Battak Mountains, N.-E. Sumatra. 

Expanse: d*, 1*6 inches. 

Dbscbiption : Male* Upperside, both wings milky- white more or 
less glossed with pale blue; all the fuscous bands, the dark costa, and 
base of the wing of the underside shining, through as pale blue bands. 
Farewing with the apex broadly, and the outer border rather broadly 
and decreasingly black. Hindmng with a black anteciliary thread, 
within which is a series of small indistinct linear black lines between 
the Tcins ; cilia white, tipped with black ; tail black, tipped with white. 
Undebside, both wings chalky- white. Foretoing with the basal two-thirds 
of the costa and the base of the wing sprinkled thickly with plumbeous 
scales ; a broad straight fuscous band from the dusky costa to the sub- 
median nermre covering the disco-cellular nervules ; a similar but dis- 
located band beyond irom the costa to the third median nervule ; between 
these two bands is a quadrate spot in the second median interspace ; a 
third short band from the costa to the lower discoidal nervule ; a fourth 
band, submarginal, curved, from the costa to the submedian nervure ; a 
fifth marginal narrow band ; a rather broad anteciliary black thread. 
Hindwing with the base narrowly thickly sprinkled with plumbeous 
scales ; crossed by seven fuscous bands which are more or less straight till 
they approach the abdominal area when they are all recurved to the ab- 
dominal margin, except the second band from the base of the wing, 
which ends on the first median nervule and is not recurved ; a large 
oval black spot near the margin in the first median interspace, bearing 
at the comer nearest to the base of the tail a few brilliant metallic green 
scales, the spot broadly crowned with rich ferruginous ; a small anal 
black spot bearing anteriorly a few metallic green scales, crowned by a 
fermginous line ; an anteciliary fine black thread. Abdomen plumbeous 
above, the segments marked with a white line, the abdomen below white. 

This is a very remarkable species, and unlike any other. The 
coloration of the underside is reversed. In the other species of the 
genus the ground-colour is dark and the markings are white, in 
L. ludde the ground-colour is white and the markings are black. The 
broad bkck apex and outer margin of the forewing above; and the 

• Trans. Ent. Soc. Loud., 1893, p. 2Q7. 

f. n. 5 
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markings of the niiclerside of both wings being represented above by 
pale blue bands, are also qnite unique characters. On the upperside 
L. lucide reminds one of L. aratuSf Cramer, as figured by Heer P. C. T. 
Snellen in Tijdsch. voor Ent, vol. xxxiii, p. 271, pi. xi, fig. 1, male 
(1890), from Tanah-Djampea Island, near Celebes, but that species 
has no broad black border to the forewing. 

Described from one specimen obtained by the Battaks in January, 
1893, in my collection ; Dr. Martin possesses a single female example, 
which I hope hereafter to have an opportunity to figure and describe. 

30. Aehopala coNSTANCBiE, n. sp., Plate IV, Pig. 11, 9 • 

Habitat : South Andaman Isles. 

Expanse : $ , I'S inches. 

DsscfiiPTiON: FsMALE. Uppebhide, loth vnngB rich shining ratiier 
light blue. Forewing with the costa as far as the subcostal nervure, the 
apex very widely, and the outer margin widely, purplish-black. Hind- 
wing with the costa and outer margin broadly purplish^black, the abdo- 
minis margin pale fuscous ; the anal lobe small, purplish-black ; tail 
rather short, purplish-black tipped with white ; cUia purplish-black 
throughout. Underside, both wings purplish-reddish-brown, the markings 
a little darker only than the ground-colour. Forewing with a small round 
dot towards the base of the discoidal cell, a larger oval one at its middle, 
a large one at its end, with a spot below filling the base of the first 
median interspace ; the discal band straight, even, formed of six nearly 
equal-sized spots, extending from the costa to the first median nervnlo ; 
two indistinct submarginal macular bands ; the inner margin broadly 
pale, this pale area reaching to the submedian nervure ; with an indistinct 
-spot (its outer edge sharply defined) within and posterior to the point 
where the first median nervule arises. Hindwing with the usual basal 
spots small, the quadrate spot closing the discoidal cell touching the 
large second anterior spot of the usual discal fascia ; the submarginal 
band broad; the anal lobe bearing a small deep black spot crowned 
with dull dark green scales, with a few scattered similar scales in the 
interspace beyond. 

There is no allied Indian species with which I can compare this, 
but it appears to be very similar on the underside to A. ate, Hewitson, 
from Amboina, differing, however, in the discal band of the hindwing 
touching the disco-cellular spot instead of being widely separated from 
it, and in having the metallic green sprinklings at the anal angle much 
fewer. 

Described from a single example obtained at Port Blair by the 
late Mr. R. Wimberley, after whose widow I have much pleasure in 
naming it. 
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Genns Listeru, nov. 

Male. Pobbwing, rather long and narrow ; cdsta almost straight, 
apex to termination of third median nervnle truncate, outer margin 
below truncation emarginate, inner angle rather acute, inner margin 
lobed before the middle ; costal nervure ending just beyond the upper end 
of the discoidal cell ; subcostal nervure with three branches, excluding the 
terminal portion of the nervure which is often counted as an additional 
subcostal nervule, terminating on the costa just before the apex of the 
wing; first subcostal nervule arising from the subcostal nervure a little 
beyond the middle of the cell, ending on the costa beyond the end of 
the cell ; second subcostal arising nearer to the apex of the cell than to 
the origin of the first subcostal ; third subcostal arising midway between 
the end of the cell and the apex of the wing ; upper disco-cellular ner- 
vule wanting; middle disoo-cellular arising at the point wbere the 
upper discoidal nervule is given off, concave ; lotoer disco-cellular longer 
than the middle disco-cellulari in the same straight line, concave; 
second median nervule arising well before the lower end of the cell ; 
first median arising twice as far from the base of the second as the 
second does from tbe end of the cell; submedian nervure straight; a 
sexual tuft of liairs attached to the inner margin before its middle and 
turned under and upwards. HiNnwiNG, large, broad; costa nearly 
straight, outer margin broadly curved to the anal angle, slightly produced 
at the termination of the third median nervnle ; anal lobe very large ; 
abdominal margin excavated anterior to the anal lobe; costal nervure 
ending at the apex of the wing, very much curved at the base, then straight 
to the apex ; first subcostal nervule arising well before the apex of the 
cell, ending at the apex of the wing ; upper disco-cellular nervule straight, 
lower disco-cellular also straight, in the same straight line as the upper, 
bo^ slightly outwardly oblique, a little longer than the upper ; second 
median nervule arising just before the lower end of the cell ; submedian 
nervure straight ; internal nervure short, recurved ; a sexual glandular 
** scale " patch extending from the base of the first subcostal nervule to 
the termination of the discoidal cell, not extending into the cell, but 
with as large or rather larger an area anterior to the first subcostal 
nervule as there is posterior to that vein. Antennm about half as long 
as the costa of the forewing, with a large well-formed club. Talpi 
rather long, porreot. Eyes hairy. Thorax rather robust. Abdomen 
short, extending to two-thirds the length of the abdominal margin of 
the hindwing only. GUia of the hindwing very long and coarse. Type> 
L» dudgeoriiif de Nic^lle. 

The secondary male sexual characters of the genus are nearest as 
far as Indian genera go to those of Binddharay Mddre, the *' scale '* 



Digitized by 



Google 



86 L, de Nic^ville — Buiterflies from the Lido-Malayan region^ [No. 1, 

patch on the hind wing being placed in mnch the same position, thongh it 
is not quite so large and reaches quite up to the origin of the upper 
disco-cellular nervule, which it does not do in Bindaharaf and it has 
a similar tuft of long hairs on the forewing ; but it differs from the five 
Indian genera — Hysudra, Bapala, Binddharay Viracholaj and SirUhusa^ 
all of Moore— which possess the *' scale " mark and tuft of hairs, in 
being entirely devoid of a tail to the hind wing. The genus is so entirely 
aberrant that it is very difficult to know where to place it, though its 
affinities are perhaps more with ThecUif Fabricius, than with any other. 

31. Listeria dudgeonii, n. sp., Plate IV, Fig. 3, d*. 

Babitat: Bhutan. 

Expanse : d*, 1*25 inches. 

Description : Male. Upperside, forewing black ; the discoidal cell, 
a small area at the base of the second and a larger area at the base of 
the first median interspace and thence broadly to the inner margin of 
the wing, but not nearly reaching the anal angle, bright blue. Hind^ 
wing with the costa broadly extending into the cell, the outer margia 
broadly but decreasingly to the anal angle, black; the abdominal 
margin broadly pale fuscous ; the rest of the wing bright blue. Under* 
side, forewing pale fuscous inclining to pale ochreous broadly on the 
inner margin ; a large reddish spot at the end of the cell, a discal 
macular reddish band from the costa to the first median nervule ; a sub* 
marginal broad black-mixed- withered band ; the sexual tuft of hairs on 
the inner margin turned under and upwards pale ochreous. Hindtoing 
with the base rather broadly black, the rest of the wing reddish, be* 
coming darker towards the outer margin, where it is umber-coloured ; 
beyond the black basal area is a broad area extending across the wing 
consistiDg of a confused mass of ill-shaped ochreous spots ; the outer 
margin bears a double lunulated fuscous line, each pair of lunules 
enclosing a small space of the ground-colour. OUia reddish throughont^ 
broad and coarse, and very long on the hind wing, especially where they 
fringe the anal lobe. 

The butterfly is so entirely different from all others known to me 
in shape, markings and sexual characters that I can compare it with 
none. It remotely reminds one of Tliecla frivaldszhyi^ Lederer, and 
allies, in the markings of the underside ; but the coloration of the upper- 
side, the truncated apex of the forewing, and the " male-marks " are 
wholly dissimilar. 

Described from a single example not in very perfect order, captured 
at 2,500 feet elevation above the sea by Mr. J. L. Lister, after whom I 
have much pleasure in naming the genus. As my friend Mr. O. C. 
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Dadgeon '' disoovered " the species in Mr. Lister's coUectioni I have 
named it specifically after him. 

32. Camena cbemeba, n. sp., Plate V, Fig. 16, d*. 

Habitat: Java. 

Expanse: d*, 1-7 inches. 

Description: Male. Uppers ide, both wings ceralean-blae ; cilia 

black, faintly tipped with grey on the hiudwing. Foremng with the 

oosta at the base very narrowly black, bat the black area broadening 

oat and reaching the sabcostal nervare before the apex of the cell ; the 

apex of the wing very widely black, narrowing away to nothing at the 

anal angle. Hindmng with the costal area broadly pale ochreoas, 

polished ; the oater margin narrowly black, bat widening oat somewhat 

at the apex of the wing ; anal lobe small, inconspicuoas, black, with a 

few tarqaoise-blae scales posteriorly, obscarely crowned with ochreoas ; 

the abdominal margin whitish. Underside, both wings plambeoas ; a 

conunon discal even-edged straight white band, widest at the costa of 

the forewing, ending on that wing at the first median nervnle, in the 

hindwing commencing on the costa, ending on the snbmarginal dark 

line ; a common snbmarginal narrow dark line, not qaite reaching the 

costa of either wing, in the forewing slightly ontwardly bowed, ending 

at the snbmedian nervare, ia the hindwing mnch oatwardly bowed, 

posteriorly zig-zag and recnrved to the abdominal margin, defined on 

the zig-zag portion on both sides by a fine white line ; a very fine 

anteciliary black thread, defined inwardly narrowly with whitish on 

the hindwing. Forewing with the inner margin broadly whitish ; the 

large tnft of hairs torned nnder and forwards deep black, and lying 

across a polished area. Hindwing with a small roand black spot in the 

first median interspace near the margin, anteriorly broadly crowned 

with a large orange spot which reaches as far as the snbmarginal dark 

line ; the anal lobe bearing a prominent large roand deep black spot, ^V^ 

crowned with a thin line of tarqaoise-blae scales ; the area between the 

anal lobe and the second median nervnle broadly sprinkled with grey 

scales ; tails black, fringed and tipped with white. Body above bine 

throaghoat ; below whitish. 

Closely allied to 0. cotysj Hewitson, from Nepal, Sikkim, the Khasia 
Hills, East Pega, and Barma, and to C anysis, Hewitson, from Macassar 
(Celebes), and the Philippine and Jolo Isles, differing from the figare 
of the latter in the black area of the forewing on the npperside being 
less wide and reaching the inner angle in a regalar carve, in (7. anysis 
it appears to end abruptly at the first median nervnle ; in the latter 
species the apex of the hindwing appears to be blue, in 0. cremera 
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it is Bomewliat broadly black ; on the underside of the hindwing the 
black spot in the first median interspace is half as large, while the 
orange area anterior to this spot is many times larger than in 0. amyM. 
From 0. cotys it differs on the nndersido in the common white discal 
band being narrower, in the absence of the common '' snbmarginal 
obscnre mfons band," by the large size of the orange patch crowning 
the black spot in the first median interspace of the hindwing, and by the 
anal lobe being crowned with bine instead of orange. 

Described from two male examples sent me by Mr. H. Frohsiorfer. 

33. Aphn^us hibndlmatrii, n. sp., Plate V, Fig. 5, 9 . 

Habitat: N.-E. Sumatra. 

Expanse : $ , 1*7 inches. 

Description : Female. Upperside, hoik wings f ascons with strong 
reflections in certain lights, in one light dark purple, in another ochreous- 
bronzy. Hindtoingf anal angle and lobe bearing a large patch of deep 
red (dragon's blood) colour, this red area outwardly marked with a 
black Hoe centered with a line of pure silvery scales ; tails also deep 
red, but becoming black towards the end, tipped with white. Ukdbbside, 
both toings dull brownish*ochreous, the disc somewhat mottled with deep 
red, profusely marked with spots of the purest metallic silvery colour. 
Forewing with the silvery spots thus : — A series of dots along the costa, 
the series not quite reaching the base of the wing, increasing in shse as 
they advance towards the apex of the wing, the series not nearly reach- 
ing the apex ; a large oblique streak near the middle of the disooidal 
cell ; an upright one across its end ; two spots beyond placed obliquely ; 
an elongated curved streak below the cell divided by the second median 
nervule ; a lengthened narrow streak lying along the first median ner- 
vule ; a chain-like submarginal handball these silvery spots narrowly 
outwardly defined with a black line and more broadly by deep red ; a 
marginal deep red Kne ; the base of the wing yellowish, the inner mar* 
gin broadly whitish, becoming plumbeous at the first median nerrule. 
Hindwing with sixteen silvery spots and streaks as in the forewing spread 
fairly evenly over the base and disc ; a submarginal red band recurved to 
the abdominal margin, the band anteriorly slightly, posteriorly profusely, 
marked with silvery ; a narrow deep red anteciliary line ; the anal lobe 
deep red bearing a small black spot anteriorly crowned with yellow. 
Sody above conoolorous with the wings on the upperside. Face in 
front, palpii body beneath^ and legs yellow. 

As far as I am aware^ this species has no near ally, it does not eveti 
remotely resemble any Oriental species with which I am acquainted. 
In the type spcoimeny being a female, the upperside is not brilliantly 



Digitized by 



Google 



1894.] L. de KioiyiWe'-Butterflies from the Indo-Mahyan region. 39 

blue coloured as tile male will probably prore to be ; tte rich sUvery 
markings on a ground of an unusual shade, the markings themselves 
also being of a shape hitherto unknown to me, make the lower surface 
of this insect not only singularly beautiful but extremely different from 
all other Eastern species of the genus. It is possibly more nearly related 
to the numerous richly coloured Af ncan species allied to Aphncemor- 
fha oreoBf Drury. It is not a little remarkable that while continental 
India is so rich in species of the genus Aphnceus^ [Sumatra should not 
possess more than one other species, the wide-spread A. hhUay Horsfield ; 
while the Malay Peninsula and larger islands (Borneo and Java) should 
only possess two or t^iree species, A. hhita and A. a^ama, Horsfield, and 
A. vulcanusy Fabrioius. 

Described from a unique example taken at Selesseh on 15th August, 
1893, in Dr. L. Martin's collection. At his suggestion I have named it 
after Herr A. Hiendlmayr, the Gustos of the Munich Museum, Bavaria. 

34. Tajubia blanka, n. sp., Plate IV, Fig. 4, 9 . 

Habitat : Battak Mountains, N.-U. Sumatra, 

ExPANSB : $ , 1*6 inches. 

Dbscbiption : Femalb. Uppbrside, forewing with the costa at the 
base very narrowly, the apex very widely, the outer margin decreasingly, 
black ; the rest of the wing rather light clear blue. Hindwing with the 
costa broadly fuscous ; the apex widely, the outer margin narrowly, 
black ; the abdominal margin as far as the submedian nervure whitish ; 
the rest of the wing blue ; the anal lobe small, black, crowned with a 
few blue scales, the lobe anteriorly bearing against it a white fascia ; 
the tails rather short, black, tipped with white, the longer one from the 
termination of the first median nervule, the shorter from the submedian 
nervure. GiUa black l^iroughout. Undbrsidb, foremng immaculate, 
drab, the inner margin extending broadly on to the disc dull ochreous. 
Hindwing drab; with an irregular outer discal dark line outwardly 
defined by white from the abdominal margin to the third median ner- 
vule ; a small oval black spot on the margin in the first median inter- 
space; a slightly larger black spot on the anal lobe, anteriorly and 
posteriorly bearing some fine turquoise-blue scales ; the space between 
and above these spots ochreous ; an antecilii^y black thread inwardly 
defined by a narrow white thread from the anal lobe to the third median 
n^rvule ; cilia of the forewiog and the anterior moiety of the hindwing 
drab, the posterior moiety whitish. Body above clothed with long hairs, 
of the shade of blue of the wings ; thorax beneath drab, abdomen be- 
neath dull odireous. 

FrobaUy nearest to T. mantra, Felder, and T. relaia. Distant, froin 
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bofch of which T. blanka may instantlj be known by the forewing cm 
the underside having no markings whatever. 

Described from a single example in Dr. Martin's collection, which 
was taken in October. Namoe Blanka is the name of a Battak kam* 
pong or village. 

35. Chabina cepheis, n. sp., Plate V, Fig. 10, d". 

Habitat: Assam. 

Expanse : d*, 1*8 inches. 

Description : Male. Upperside, both wings glossy pnrplish-black. 
Foremng with the basal two-thirds of the intemo-median area ending 
ontwardly in a point and the basal half of the sntoral area rich deep bine 
of about the same shade as in the male of Odmena tcetaSf Hewitson. 
Hindwing with the outer half from the second subcostal nervule to the 
submedian nervure, crossed by the black veins, rich deep blue ; a diffused 
and indistinct submarginal black spot in the first median interspace ; the 
outer margin narrowly black ; the anal lobe orange-ochreous, bearing a 
few white and blue scales ; the tails black, fringed and tipped with white. 
Underside, both wings with the basal two-thirds pale chrome-yelloW| the 
outer third purplish-brown. Foremng with the purplish-brown area 
bearing two macular deeper brown bands, which are farthest apart in the 
middle but meet at each end, thus enclosing an oval space of the ground- 
colour ; a submarginal whitish thread reaching from the anal angle to 
the middle of the wing. Hindwing^ the outer purplish-brown area bears 
two macular deeper brown bands, the inner one posteriorly highly zig-zag 
and recurved to the abdominal margin, the outer one reaching only to 
the second median nerTule ; the first median interspace bears a round 
black spot with an outer rust-red ring; the anal lobe is jet-black, 
anteriorly bearing a few turquoise-blue scales, and bearing anteriorly 
to these again a rust-red line, which is continued to the abdominal 
margin along the edge of the incised portion of the wing anterior to 
the anal lobe, this red line defined on both sides with a very narrow 
black line. Gilia of the hindwing narrowly tipped with white, those 
of the forewing black. 

This species is very near to 0. mandarinus, Hewitson, from Sikkim, 
Bhutan, Assam, and Burma, from which it differs in the following 
particulars : — The blue coloration of the upperside is quite different, 
being of a much darker and richer hue, in G, mandarintis it is distinctly 
'*dull cerulean blue," the blue colour also does not extend into the 
discoidal cell of the forewing as it does in that species ; on the under- 
side the outer area of both wings is purplish-brown instead of rufous, 
in the forewing the macular bands touch at both ends instead of being 
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paamll^l tlyroogbouts Md in the bind wing of (7. mandarinm hejpni 
ih^ innat s^g-gag Uaok line from the scMsond median nervule to ihe 
abdominiJ nvurgin there is a considerable white band, this being obsojete 
in C eepkeify the porplish-brown area being continned nninterrnptedlj 
and of equal width thronghoxit from the apex of t^e wing to tbe anal 
angle. 

Described from two male specimens exactly alike captured by 
Lieut. C* H. Ward, on Nemoiha, a peak in Cachar, 3,634 feet high, on 
October ISth^ 1892^ one of which be baa generously presented to me. 
Lieut^ Ward captured C mandarlnut at the same time anci place. 

36. NEOCHBRiTBi NAMOA, n. sp., Plate V, Fig. 9, d*. 

Habitat : Battak Monntains, N-E. Sumatra. 

£xPAKSS ; d*, 1*6 inobes. 

Dbscbiption : Mali. UproasiDK, foremng and eUia black; a broad 
oblique pde non-iridescent Une band crosses tbe base of the wing, this 
area ^ommenoes narrowly on the oosta, orosses the disooidal cell at 
about its middle, meeting the median nervure at the point where the 
first median nerrule arises, and reaches the inner margin at about 
two4htrds of its length from the base. Htndmng with the eosta at 
the base of the wing broadly pearly shining white, bearing in its 
middle a large round fuscous *' scale mark," tliis mark being placed at 
the base of the first subcostal nerrule by which it is equally bisected, 
not eatending into tiie cell, the mark shewing clearly on tbe under- 
side of the wing as a raiMd area: the apex of the wing reaching 
to the second median nerrule iH-oadly black, the rest of the wing 
pale non-iridescent blue shading off into pure white broadly towards 
the anal angle ; a laige round black spot placed dose to the margin 
in the first median interspace ; a simUar one in the submedian inter- 
space, but placed lurther from the margin ; the anal lobe with a large 
round black spot in its middle almost hidden by overiying long white 
hair»Uke scales ; an anteciKary fine black thread which extends some 
little distance akmg the middle of the two tails, the thread commences 
at idNMntihe first median nerrule and ends at the base of tiie inner long 
tMl; eiHa anterioriy black, posteriorly pure white; (mteft tail at ter- 
mination of first median nervule tipped with white, anterior to this it 
is black, then again white to its base, in length it is 5 mms. ; inner tail 
at terflunatbrn of submedian nenmre white, in length 17 mms., or about 
*65 of an inoh. UimiasiDC, both wings jaAe bluistuwhite. Farewing with 
the costa and apex broad^ dull brownish-ocbreoufi, shading off into the 
white discal area ; the inner margin broadly ^gbly polished at the base ; 
across this polished area lies a thick tuft pf ^pg dnU browniih«oc^i>eous 
J. II. 6 
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llaira* Hindwing at the apex with a short dull ochreoii8*brown sub- 
marginal line ending in the second median interspace in a narrow black 
line ; four short black lines placed in echelon across the disc, one eaoh 
in the second and first median, submedian and internal interspaces ; the 
three large round black spots on the margin towards the anal angle 
as on the upperside, but larger, more prominent, and of a deeper shade, 
the one on the anal lobe with a black line placed against it anteriorlj ; 
between the anal lobe and the line above it are a few pale greenish 
metallic scales, the middle black spot also bears a few similar scales 
scattered over it ; a fine black anteciliary thread traverses the whole 
length of the margin and extends as above for a short distance along 
the bases of the tails. Head, thorax^ and abdomen above pale blue; 
beneath, palpi and legs white. The antennce are very Interesting — the 
club and shaft above are black, but the shaft beneath is pure white. 

Unfortunately I possess no male specimen of the type species of 
the genus, Neocheritra amrita, Felder, with which to compare the struc- 
ture of N. namoa. As far as I can judge, however, it comes into that 
genusi aJ3 it possesses four subcostal nervules and a tuft of hairs attached 
to the inner margin of the f orewing and tamed under and forwards, and 
the cup-like depression (as seen from above) to the hind wing mentioned 
by Hewitson as found in the typical species. Both Hewitson and 
Distant figure the male of N. amrita, from which N. namoa differs on 
the upperside in the forewing having the blue area of less extent, in 
the hindwing in having the black apical area twice as large, in both the 
tails being very considerably shorter, and on the underside in having 
the apical area of the forewing dull brownish-ochreous, not deep ful- 
vous or reddish-ochreous. I have female specimens of N. amrita from 
Perak, Singapore, and Sumatra. To this genus probably belongs the 
very distinct " Sithon " teunga, Grose Smith, from Borneo.* Another 
allied species is " Eypolycama " ckeUa, Weymer,t from the Island of Nias, 
of which I possess a female s}>ecimen. It has much shorter tails than 
N. namoa^ and the disoal series of black spots on the underside of the 
hindwing instead of being placed in echelon are arranged in a straight 
line, as they are also in N. amrita. The ground-colour of the two species 
on the underside agrees exactly, but N. doBlia (the species is a true 
NeocherUra) has the dull brownish-ochreous coloration more extensive 
on the forewing. Probably still another allied species (which I have not 
seen) is " Sithon*' paiuana, Staudinger, from Palawan in the Philippines.^ 
DeiBcribed from an uniqne specimen taken on 21st May, 1893, in the 

•. Aim. and Hag. of Nat. Hist., Bizth. series, vol. ill, p. 817 (1869). 
' * "t &tet. Bnt. Zeit, vol. xlviii, p. 10, n. 8, pi. ii, fig^ 5, female (1887). 

^'•* ■! TA/W; "s/pj 107, pcr,.fig.^, /tfiiwia {imj. 
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Battak monntaiiis, deposited in Dr. Martin's oollection. I have taken 
its name from Namoe Oekor and Namoe Blanka, two Battak villages. 

37. SiNTHUSA MALIKA, Horsfield, Plate V, Figs. 18, ^; 6, 9. 

Thecla maliJca, Horsfield, Gat. Lep. E. I. Co., p. 90, n. 22 (1820) ; Dipsas malika, 
Horsfield and Moore, Cat. Lep. Mas. E. I. Co., vol. i, p. 87, n. 48, pi. ia, fig. 6, male 
(1857) 5 Myrina malika, Hewitson, 111. Dium. Lep., p. 87, n. 84, pL xv, figs. 41-48, 
male (1868) ; Bithon malika, Kheil, Bhop. Nias., p. 82, n. 112 (1884) j Sinthusa malika, 
de Niceyille, Butt, of India, rol. iii, p. 487 (1890) ; Sinthusa amata^ Distant, Bhop. 
Malay., p. 461, n. 2, pi. xliv, fig. 20, female (1886) 5 id., de Nic^yiUe, Butt, of India, 
vol. iii, p. 488 (1890). 

Habitat: Java (Horsfield, Moore, Hewitson, coll, de N%c4mUe) ; 
Sumatra (Hewitson, coll, de NiceviUe) ; Nias (Kheil) ; Penang (Distant, 
coll. de Ntceville) ; Perak (coll, de NiceviUe). 

Expanse : d*, 100 to 115 ; ? , 1-2 inches* 

Description : Male. UppbbsidE) foremng deep indigo-blue, viewed 
from the side iridescent rich ultramarine-blue ; the costa and outer 
margin nairowly black, broadly black at the apex. Hindmng much 
lighter blue- than on the forewing, not iridescent, the oosta broadly 
black, the abdominal margin broadly fuscous. Cilia of the forewing 
black, of the hind wing pure white, except at the apex of the wing, 
where they are fuscous. Underside, both wings white with a bluish 
shade, the markings brownish-ochreous. Forewing with the costa 
narrowly, the apex widely, the outer margin fining away to 
nothing at tiie inner angle, brownish-ochreous ; an oblong broad spot at 
the end of the discoidal cell ; a discal macular band consisting of six 
increasing spots, the band strongly broken in the middle, the three 
posterior portions of the band shifted towards the base of the wing ; 
an obscure submarginal macular fascia from the submedian nervure, 
becoming lost anteriorly in the dark apical area. Hindwing with a broad 
oblong spot at the end of the cell ; eight small discal spots arranged 
in pairs irregalarly across the wing from the costa to above the 
anal angle ; a round black spot in the first median interspace on the 
margin; a black spot in the submedian interspace sprinkled with 
metallic-bine scales; a double series of small lanules on the outer 
margin between the spot in the first median interspace and the apex 
of the wing, obsolete in a Javan specimen ; the small anal lobe black, 
crowned with metallic-blue scales. Cilia of the forewing brownish* 
ochreous ; of the hindwing white, with a fine black anteciliary thread. 
Tail white with a black central line. The tuft of hairs attached 
to the inner margin of the forewing towards the base and turned under 
and upwards, large and black. Female. Uppbrside, both wings shining 
hair-brown. Forewing unmarked. Hindwing with an outer white area , 
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sepa^^aiied from tbe outer margin by a naiTow band of the ground- 
coIonTi the white area commences narrowly at the second snbcostal 
uenrole, increases in width to the abdomkial margin ; a narrow black 
anteciliary thread from the anal angle to the third median nervnle. 
Undbrside, hoik wuigs with the markings similar to those in the male, 
Imt of a pare ochreous shade margined with fuscous. Forwoing wiUi 
the apex also pure oehreous. The tail twice as loug and twice as bfoad 
as in <%e male. 

My single Javan male specimen here figured has the blue coloration 
of the upperside of the forewing more extensive, the markings of the 
underside stnaller,* the double marginal macular bands obsolete in the 
hiudwiug, the brownish-ochreous apical area of the forewing more re- 
stricted than in my numerous specimens from the Malay Peninsula and 
the Battak Mountains of Sumatra, but as all these f clotures seem to 
be somewhat variable in iny series of specimens, I thiuk the £f. amata 
of Distant riiould fall before B. malika of Horsfield. 

The iSgure c^ the male is taken from my Javan specimen, tiiat of 
the female ftom a Penang example. I have also figured, Plate V, Fig. 
17, the unique type male specimen of Sinthusa <upra, Doherty (Joom. 
A. S^. B>, vol. Iz, pt. 2, p. 180 (1881), from Mount Aijuno, 5,000 feet, 
Kastem Java, the specimen being in my collection. 

Family PAPILIONID^. 
Subfamily Piebinj:. 

38. Dklus dtmas, n. sp., Plate V, Fig. 7, cf * 

Habitat: Java. 

ExPANSC : cf , 2*6 inches. 

Desceiption : Malh. Upper&ide, forewing black ; the disco-cellular 
uei^ules marked on each side with a white line; a submarginal 
series of six white streaks ; a small patch of grey scales at the base of 
tlie first median interspace, a much larger one below this in the sub* 
median interspace. Hmdtcing with the extreme base, the c(>sta, and 
the outer margin black, the rest of the wing white, but the area between 
the abdominal margin and the seoond median nervule tinted with prim« 
^rose-yellow. Underside, forewing as on the upperside, but the grey 
patches on the disc smaller. Hindwmg with the base broadly black, 
bearing a broad crimson patch, the disc of the wing rich chrome-yellow 
crossed by the narrow black veins, the outer margin black, that colour 
ascending- the veins on either side for some little distance. 

• Notfed alio by Hewition. 
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Nearest to I>. criihoe^ Boiadaral, also from Jata, bntdifferiBg in the 
sabmarginal series of spots on the forewing bdng twioe a^nmaeioas, and 
all tfce disco-cellular nermles, instead of the Ibwer one only, defined on 
each side with a white line ; the hindwing has the white and pale yellow 
area much larger, thereby reducing the ooter black area by one-half. 
Also near to P. tohaJiana, Bogenhofer,s2>. dereeto^ nrihi, from Snmafin, 
bnt that species lacks the two discri patches of grey scales on the fore- 
wing, has the white and yellow area on the hindwing smaller, and on 
the underside has the crimson band of the hindwing at least twice as 
broad. 

Described fi'om a single example coHected by Mrw W. Ddberiy in 
Java and given to me by him as a new species. After the description 
above was written and the specimen figured, I received Herr Fruhstor- 
fer's deScriptioB of D. hromo^* also from Java, from which 2>. dymcu 
appears to differ mainly in the entire absence of the crimson base to 
the hindwing on the upperside* 

SubfamOy Papilioninj:. 

39. Fa?iuo (Patigerana) higeni, Rogenhofer, Plate IV, Fig. 6, cf . 
PapUio hageni, Bogeabofer, Verb. sooL'bot.. Ges^soh. Wv^n, voL xzkix, p. 1 
(1889) I icL, da NioMIle, Joum. Bowh* Nat. Hist. Soo*, vol. riii, p. (i6, n. 10, pL M, 
fig.2,ADiaZe(];803}. 

HabiUt: Somatra. 

ExPANSB : <f , 5*6 inches. 

Description: Male. Uppebside, both wings rich glossy black. 
Forewing with some paler streaks in the discoidal cell Mid between the 
veins. Hindwing with a large white patch occupying the outer half of 
the wing, anteriorly bounded by the second subcostal nervals, pos- 
teriorly extending just beyond the greatly curved first median newule, 
not reaching the outer margin, tiiis latter bearing tour large eoojcnned 
lunular black spots; the white area bears outwardly lour large r(mnd 
black spots, the three anterior ones equal-siaed, Uie posterior one 
smaller; the white area between these last-mentioned four spots and 
the four Uack lunular spots on the maif^ sprinkled with Made 
scales ; the abdominal margin is as usual twioe folded over, and is 
lined within with a white flocculent substance, the edge of the fold 
within being rose-pink. Undeesidb, forewing paler than on <3ie upper- 
side. Hindwing as above, except that the white area has no black 
sprinkling, and that there is a small white spot at the posterior end of the 
cell, with three similar ones in the first subcostal interspace, these latter 

* V9tia$ hromo^ Frahstorfer, Ent. Kadi., rcH. lix, p. WS (1888). 
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really fonning an incomplete white edging to a fifth discal black spot. 
Aivtennm black* Head in front and thorax anteriorly pale boff-yellow, 
thorax and obcfoinen above black, thorax beneath and legs black, abdo- 
men beneath rich crimson, cross-banded with black, and bearing on each 
side a series of small black spots ; anal valves black. 

** Described from a single male taken on 5th May, 1893, and gene- 
rously given to me by Hofrath Dr. L. Martin, uriio possesses one other 
male in his magnificent collection. 

40. Papilio {Menamopsis) febses, n. sp., Plate IV, Fig. 7, 6. 

Habitat: Gayoes Mountains, N.-E. Somatra. 

Expanse: d*, 3*7 inches. 

Description: Male. Upperside, both xoinge foscons. Forewing 
with the basal two-thirds very dark fuscous, the outer third lighter. 
ITtWrnn^ with a submarginal series of sullied- white streaks plaiced in 
pairs between the veins, reaching neither the outer margin nor the dis- 
coidal cell, most prominent at the anal angle, becoming obsolete towards 
the apex of the wing ; a small round chrome-yellow spot outwardly 
surrounded by a black line at the extreme anal angle. Undirsidb, 
both wings uniformly pale fuscous. Folrewing immaculate. Hindmng 
with the anal «pot as on the upperside ; the submarginal series ot 
white streaks longer, reaching almost to the outer margin, wider and 
clearer white. Head and thorax in front black, spotted with white, rest 
of thorax and abdomen black, the latter bearing three series of white 
spots on each side^ the anal valves white, edged with black. 

Mr. W. F. Earby has kindly compared the drawing here reproduced 
with the spepimen of P. hewitsoniii Westwood, in the British Museum^ 
which is probably the type of that species, and was figured by Mr. 
Hewitson in his ''Exotic Butterflies," vol. ii, Papilio pi. iv, fig. 9, 
(1859) as the female of P.slateriy Hewitson. Mr. Kirby informs me 
that the species here described in quite distinct from the Bomean 
P. hewitsonii. The latter I have not seen, but from Hewitson's figure 
of it, which he says is taken from a female (Wallace, however, says the 
specimen is a male,* as also does Westwood,t again Mr. O. C. Dudgeon 
has examined it and tells me that it is, with two other specimens in the 
British Museum, undoubtedly a male), it differs in having the outer 
third of the forewing lighter coloured than the rest of the wing instead 
of concolorouB throughout ; the hindwing with a prominent submar* 
ginal series of white streaks, instead of, as in P. hewUsonii^ ** two rows 



* Trans. Linn. Soc. Lond., vol zxv, p. 61, n. 86 (1864). 
t Proc. Ent. Soc. Lond., third serieas toI. il,i). 10 (1864). 
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of indistinot white spots, in pairs, between the median nervnies near 
the oater margin" on the npperside, those on the underside are said to 
form *' two rows, nnited into distinct hastate spots pointed inwards." 
The chrome'ryellow anal spot in P. pertes is half the size of that in 
P. hewiiionii^ and the wings of my specimen are also narrower. 

Described from a single example in ray collection received from 
Hofrath Dr. L. Martin, who has other specimens in his own collection. 
It is a perfect mimic — except for the chrome-yellow anal spot to the 
hindwing-^f EupUea {Penoa) menStriksiiy Felder, which is found flying 
with it. 

41. Papilio (Menamopsis) petea, n. sp., Plate IV, Fig. 6, d. 

Habitat : Gayoes Mountains, N.-E. Sumatra. 

Expanse : <f , 4*1 inches. 

Description : Male. Uppeeside, foreming fuscous, the area at the 
anal angle broadly paler; a curved discal series of eight inwardly- 
pointed white streaks placed one each between the veins ; the series 
anteriorly well removed from the outer margin of the wing, approaching 
the anal angle posteriorly ; the spots forming the series largest anteri- 
orly, rapidly decreasing in size posteriorly ; each spot bisected longi- 
ndinally by the intemervular fold. Hindwing fuscous at the base 
only, the rest of the wing much paler ; a submarginal series of sullied- 
white streaks placed in pairs between the veins, well removed from the 
enter margin except the two anteriormost ones, which approach it 
closely ; a small round chrome-yellow spot placed on the anal angle, 
anteriorly crowned with a black lunule. Underbids, both wings concolo- 
rous, shining pale fuscous. Foreming with the discal series of white 
streaks smaller and becoming obsolete. Hindmng with the submar- 
ginal series of white streaks more prominent, each streak whiter, 
larger, and almost reaching the outer margin. Head and body as 
usual. 

Closely allied to P. hewUsoniif Westwood, from Borneo, and 
P. perses, de Nic^ville, from the Gayoes Mountains of K.-E. Sumatra. 
Prom both it differs in its larger size, and in the presence of the 
conspicuous discal sSries of white streaks on the npperside of the 
fcn^wing. It differs from P. hemtsonii in having the submarginal 
series of white streaks on the hindwing, these being obsolete or absent 
in that species ; the anal spot is also very much smaller in P. petra. 

Described from an unique example in the collection of Hofrath 
Dr. L. Martin, brought down from the mountains by his Gayoes col- 
lectors in Januaty, 1893* 
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Family HBSPSIUID^. 

Gemis Chabuiok, nov. 

Mai^i* FoftiwiNOy triangoUr, entire; oostM genily arched; apex 
rather acaie ; outer margin very straight in general direction, slightly 
convex ; inner margin straight, in length equal to the outer margin ; 
eoeial narpure ending opposite the apex of the disooidal cell ; first 
auhco^l nervulB arisiag nearly twice as far trosa the second sahoostal 
as tfiat vein does from the third ; fourth and fifth snboQstids arising 
close together ; upper disco-cellular nervale stout, long, strongly outirardly 
oblique ; middle and lower disco-cellulars thin, gently curved, concave, 
placed inwardly obliquely, the lower slightly longer than the middle, 
consequently the lower tUseoidal nervule lies neai^er to the upper disooidal 
than to the third median nervule ; discoidal eeU reaehing to a Uttle less 
than two-thirds the length of the wing* from the base ; second median ' 
nervtde arising far from the lower end of the cell ; first median arises 
near the base of the wing, with its base further from the base of ihe 
second median tban that vein arises from the third ; suhmedian nervure 
slightly sinuous* Hindwiho, entire ; costa much arched at base, then 
nearly .straight ; apex rather acute ; outer margin regularly curved to the 
abdominal mai;gin, slightly produced at the termination of the second 
median nervule, between the second median nervule and the anal angle 
slightly concave ; costal nervure nearly straight, eading at the apex of 
the wing ; first subcostal nervule ariang far before the apex of the cell ; 
disoO'CeUular nervnles sUghtly outwardly oblique ; upper disco-ceHular 
sinuous ; lower disco-cellular concave, slightly longer than the upper ; 
discoidal nervule well developed; second median nervule arising well 
before the lower end of the cell ; fii*st median arising twice as far from 
the second, as the second arises from the third ; sulymedian and internal 
nervures straight. Aktekn£ with a well-developed club, the thin apical 
portion of which is directed at right-angles to the shaft. Palpi erect, 
pressed close to the &oe, densely pilose^ thiid joint hidden beneath the 
hairs* Abdomen reaching to the level of the outer margin of the wing. 
Legs. Foreleg with an epiphysis on the tibia. Hindleg with a long toft 
of hairs attached to the tibia at its base, and two pairs of spines towards 
its apex. Fe>iale. Differs from the male in the wings being slightly 
rounder and fuller, and lacking the tuft of hairs on the hindleg. Type, 
0. ficuhea, Hewitson. 

• Lieat. T$. T. Watson, in Proo. Zool. Soo. Lond., 1893, pp. 16 and 16, diTides 
his sabfamily Hesjperiina into Beetioaa A -and B by the disooidal cell of the forswiag 
being more or less than two-thirds the length of the costa. Ti^is te a 1 
which I find very difficult to verify. 
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Charmion difEers from Hiantana, Moore, in the disooidal cell of the 
fore wing being a little less than two-thirds the length of the wing, in 
Hantana the oell is obyiously more than two-thirds the length. It differs 
from both Santana^ Moore, and OelcmorrhinuSy Htlbner, in having the 
middle and lower disoo-cellalar nervnles of the forewing oonsiderably 
more npright, and the second median nenmle arising far from instead of 
<do8e to the lower end of the cell. The imago rests on the nnderside 
(rf leaves with wide-spread wings. 

(1) Charmion ficulnea, Hewitson. 

Hesperia ficulnea, Hewitson, Descr. HeapericUe, p. 87, n. 38 (1868) ; "-^fidulnea, 
Watson, Proc Zool. Soo. Lond., 1898, p. 113 ; PleHoneura aignat<i, Dmoe, Proo. Zool. 
Soc Lcmd., 1873, p. 360, n. 8, pi. zxziii, fig. 8 ; Notoerypta aignata^ de Nio^Yille, 
Jonrn. Bomb. Nat HUt. Soc., vol. iv, p. 191, n. 14 (1889) ; idem, id., 1. c, toI. ti, 
p. 380, n. 26 (1891). 

Habitat: Borneo (Hewitson and Druce); Victoria Point, Lower 
Tenasserim; Perak, Malay Peninsula; Siam; N.-E« and S.-W. Sumatra; 
S.-E. Borneo (de Nichille). 

(2) Chabmion tola, Hewitson. 

Pleaumeura tola^ Hewitson, Ann. and M^. of Nat. Hist., fifth series, toI. i, 
p. 840 (1878) i Notoerypta tola, de Nic^ville, Journ. Bomb. Nat. Hiat. Soc., voL iv, 
p. 191, n. 15 (1889) ; Plastingia ? pleBioneurcBf Staadinger, Ex. Schmett., p. 299, pi. o, 
female (1888). 

Habitat: Tondano (Hewitson) ; Minahassa, Celebes (Staudinger). 

I have not seen the " Plesioneura " tola of Hewitson. From the 
description it appears to differ from C, jkulnecL, Hewitson, in the fore- 
wing in the discal band extending posterior to the first median nervule, 
in O. ficulnea it ends on that vein. I have put P. tola in the genus on 
Lieut. E. Y. Watson's authority. Neither have I seen Dr. Staudinger's 
" Plastingia ? " plesioneuroBf but as the figure agrees exactly with Hewit- 
son's descnption, I have no hesitation in placing it here. 

Genus Sepa, nov. 

Mals. Pobewino, eoeta almost straight ; apex acute ; out^ margin 
almost straight, very oblique ; inner margin straight, exactly as long 
as the outer margin ; co^al nervure ending a little before the apex of 
the disooidal oell; subcostal nervules arising at gradually decreasing 
distances apart ; discoidal cell long, extending beyond the middle of the 
wing; upper disco-cellular nervuh short, straight, outwardly oblique; 
middle and lower disco'eellulars of nearly equal length, straight, strongly 
inwardly oblique, the middle a little longer than the lower ; second 
mediae nervule arising a little before the lower end of the oell ; first 
median arimng nearer the base of the wing than the lower end of 
the <»11 ; sulmedian nervure straight ; a sexual brand, or " male-mark/' 
J, II. 7 
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extends obliquely across the submedian and first median interspaces and 
ends anteriorly on the second median nervnle a little in front of its origin. 
HiKDWiNO, costa greatly arched at the base, thence straight to the apex ; 
apex rather acute ; outer margin evenly and regularly convex to the anal 
angle; anal angle very acute; abdominal margin straight; the wing 
extends a little beyond the apex of the abdomen ; the cilia towards the 
anal angle very long ; costal nervure ending at the apex of the wing ; 
first subcostal nervule arising long before the apex of the cell ; disco- 
cellulamer^uleB almost in one straight line, outwardly oblique, the 
upper a little longer than the lower ; discoidal nervule obsolete, but 
its position is indicated, were it to be present, by a fold in the wing 
membrane, and by this fold the relative length of the disco-cellular 
nervules is given ; second median nervule arising just before the lower 
end of the coll ; fi/rst median arising about four times as far from the 
second as the second does from the third; submedian and internal 
nervures straight. Legs. Hindleg with two pairs of spines on the tibia. 
Sepa is nearest allied to Matapa, Moore, from the type species of 
which it may be at once known by the discoidal cells of both wings 
being more truncate at the end owing to the disco-cellular nervules 
being less strongly oblique ; the shape of the wings differs also, the 
inner margin of the forewing in Matapa is longer than in 8epa^ con- 
sequently the outer margin in the former is less oblique than in the 
latter ; the hind wing differs in that, in Matapa^ the anal angle appears to 
be somewhat produced owing to the wing about the termination of the 
first median nervule being somewhat emarginate, in 8epa the wing is 
evenly curved throughout. Type, Sepa cronus^ de Nic6ville. 

42. Sbpa CRONUS, n. sp., Plate V, Fig. 4, d". 

Habitat : Battak Mountains, N.-E. Sumatra. 

Expanse : <?, 1*7 inches. 

Description: Male. IJpperside, both wings rich dark shining 
brown. Forevoing with three pale ochreous dots, two subapical, the 
anterior one most minute, the third in the second median interspace 
about twice the size of the lower subapical spot ; a narrow obscure discal 
black stigma or '* male-mark" crossing obliquely the submedian and 
first median interspaces, that portion of the stigma in the latter inter- 
space having a prominent pale ochreous semi-transparent line placed 
outwardly against it. Hindunng immaculate. Underside, both wings 
exactly as above except that the ground-colour is dull, not shining. 
Oilia concolorous with the wings throughout, those of the hind wing at 
the anal angle unusually long, though not quite as long as in Lophoides 
iapis^ de Nic6ville, from Burma, the Malay Peninsnla, Sumatra, Java, 
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and Polo Lant. Antennce black, the clab beneath, except the extreme 
tip, ochreons* Eye$ with a band of dnll ochreous set® encircling them. 
JBody concolorons with the wings throughout. 

Described from a single example from the Battak Mountains taken 
in September, and deposited in Dr. Martin's fine collection. 

Genus Ochus, nov. 

Male. Forewing, entire ; coda strongly and evenly arched through* 
out its length ; apex somewhat rounded ; outer margin strongly convex ; 
inner margin considerably longer than the outer margin, nearly straight, 
slightly concave in the middle ; costal nervure ending opposite the apex 
of the discoidal cell ; subcostal nervules very long owing to the highly 
arched costa, arising progressively from the base of the wing at de* 
creasing distances apart; discoidal cell broad, short, extending to a 
little beyond the middle of the wing ; upper disco-cellular nervule long, 
straight, slightly outwardly oblique ; middle and lower disco-cellulars 
of equal length, a little longer than the upper, directed inwardly slightly 
obliquely, the middle concave, the lower straight ; lower discoidal ner- 
vule lying midway between the upper discoidal and third median ner* 
rules ; second median nervule arising well before the lower end of the 
cell ; first median arising nearer the lower end of the cell than the base 
of the wing; suhmedian nervure nearly straight. Hindwino, entire, 
oval; costa arched; outer margin evenly rounded to the anal angle; 
abdominal margin short, nearly straight ; costal nervure short ; first sub- 
costal nervule arising a short distance before the apex of the cell ; 
discoidal cell short, less than half the length of the wing ; disco-cellular 
nervules concave, placed slightly outwardly obliquely ; discoidal nervule 
absent ; second median nervule arising very close to the lower end of 
the cell; first meclian arising nearer the lower end of the cell than the 
base of the wing ; submedian and internal nervures straight, the latter 
rather short. Antenna short, less than half the length of the costa of 
the forewing ; club rather slender, long, straight, ending regularly and 
evenly in a point. Palpi rather thinly and laxly clothed with hairs, 
porrected forwards in front of the face ; third joint rather long, hairy. 
TflOBAX weak, small. Abdomen very slender, long, extending beyond 
the anal angle of the hind wing. Male with no secondary sexual charac* 
ters. Female differs from the male only in its broader and more 
rounded wings. Legs. Foreleg with an epiphysis on the tibia. Hind^ 
leg with two pairs of spines on the tibia. Type, 0. subvUtatus, Moore. 

Ochus apparently finds its place amongst the final genera of Lieut. 
E. Y. Watson's subfamily PamphiUncs, Section A (Proo. Zool. Soc. 
Lond.,M893, p. 72), which QoniSim& ihe^goneva Argopteron, Watson, 
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Heteropterusy Dameril, Pamp&iZo, Fabricius, and Cyclopides, Hiibner. 
Oo^U5 is apparently nearest to PamphUa^ of wluch the type is P.palcBmon^ 
Pallas, and from which it is abundantly distinct ; the costa of the fore- 
wing is greatly arched instead of straight, the apex is rounded instead 
of being acute, the outer margin is more rounded, the discoidal oell is 
much shorter and broader ; the hindwing is more oyal, the discoidal 
cell is again much shorter, the discoidal nervule is obsolete, in P. pake* 
mon it is present ; besides many other minor differences. The imago 
rests with wings closed over its back. Of all the Indian species of 
Hesperiidcn, 0. sulvittatus probably has the feeblest flight, appearing on 
the wing to be a dark-coloured, low-flying lyc89nid, similar to a female of 
the wet season form of Zizera Tnaha^ KoUar, or some other dark-colonred 
" blue." Lieut. Watson suggests in Proc. Zool. Soc. Lend., 1893, p. 97, 
that ^^ Cyclopidea*' subviUatus belongs to the Korth American genus 
AneyloxyphOf Felder, or to one closely allied to it ; but this is not the 
fact, Ochus is widely distinct from that genus, and comes into the first 
section of the subfamily instead of the second containing the genus in 
. question. 

(1). OcHdS SUBTITTATUS, Moore. 

Cyclopides suhvtttatMt Moore, Proo. Zool. Soc. Lond., 1878, p. 682 ; id., Wood- 
Mason and de Nio^viUe, Joum. A. S. B., toI. ly, pt. 2, p. 392, n. 249, pi. xvii, £g8. 6, 
6a, male, x 2 (1886) ; id., Elwee, Trans. Ent. Soo. Lond., 1888, p. 458, n. 487 ; Cychy- 
pides svhradiatuB, Hoore, Proo. Zool. Soc. Lond., 1878, p. 693. 

Habitat : Darjeeling ; Salween district, Moulmain, Burma](«u6vt/^a- 
, ius) ; Khasia Hills (suhradiatusy Moore) ; Kumaon (Boherty) ; Sikkim, 
Bhutan, Aflsam, Surma {coU. de Jficeville), 

It is, I think, qnite impossible to separate 0. suhradiatus from 0. sub- 
i'Utatus. Mr. Moore places the former in the middle of the region 
inhabited by 0. stdviUatus. I have caught it as far south as the Dawnat 
range and Meple in Middle Tenasserim, in the month of October. 

43. EuoNis DiMiLA, Moore, Plate I, Fig. 7, cf . 

Pamphila dimila, Moore, Proc. Zool. Soc. Lond., 1874, p. 576 j id., de Kiceville, 
Joum. Bomb. Nat. Hist. Soc., vol. vii, p. 366, n. 28, pi. J, fig. 9,femaU (1892) ; Erynnig 
comma, var. dimila, Leech, Butt, from China, Japan, and Corea, p. 595, pi. zli, fig. 12, 
maU (1893). 

Habitat : Runang Pass, south-east side, about 18,000 feet elevatiooi 
fiusahir (Ifoore); Khibber Nala, about 16,000 feet elevation, Spiti 
• (Sage); Ganges Valley, near Nilung Pass, 16,000 feet, Augnst, 1893 
{-Macktnnon) ; Ta-chlcn-lu, Western China (Leech). 

As I have already figured the female of this rare species, I now 
take the opportunity to figure the male. Mr. P. W. MackinAon through 
tus native collectors obtained tiiree male specimens, of vrkich, be has 
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generonaly presented me with two. The species appears to me to come 
into the genns Erynnis of Schrank» of which the type is E. comma^ 
Linnaaos, the British *' Small Skipper." The shape and markings of the 
two species is very similar, bat tiie male of E, dimila has the ochreoas 
gronnd-colonr of the npperside mnch more extensive than in E. comma^ 
especially so on the hind wing; the spots on the nnderside of both 
wings are also more prominent, larger, and whiter than in E, comma. 
The dub of the antenna is somewhat differently shaped, the terminal 
portion or apex in E, dimila being considerably longer than in E» commit. 
Since the abore was in type, I have received Part V of Mr. Leech's 
" Bntterflies from China, Japan, and Corea," in which a single male of 
E. dimila is recorded from Western China and duly figured. If this 
specimen is really typical (the plate in which it is figured has not as 
yet been published), it greatly extends the range of the species. Mr. 
Leech considers E. dimila to be a " var." only of E. comma, Linnnus, 
and records the parent species from Europe, Amurland, Corea, Japan, 
N.-W. Himalayas, N. and W. China. 

44. Padeaona pavor, n. sp., Plate IV, Fig, 8, (f. 

Habitat : Battak Mountains, N.-E. Sumatra. 

Expanse : d*, 1*2 to 1*3 inches. 

Dbscriptiok : Male. Upfcbside, both wings shining black tinged 
with bronzy. CUia golden-orange, broadest towards the anal angle of 
the hindwing, gradually becoming dusky as the apex of the forewing is 
reached in some specimens. Forewing with an orange streak on the 
basal two-thirds of the costa, widening out at the end of the discoidal 
cell, crossed by the black costal and subcostal veins ; an orange streak 
on the basal two-thirds of the inner margin ; a discal straight series 
of seven orange spots, extending from the costa to the submedian 
nervure, the series broken between the third and fourth spots from 
the costa; the three uppermost spots linear, small, increasing; the 
fourth in the second median interspace quadrangpilar ; the fifth in the 
first median interspace also quadrangular, but twice as large as the one 
anterior to it ; two spots in the submedian interspace, the anterior one 
very small. Hindwing with some orange streaks from the base reaching 
io ibe middle of the wing formed of long setad ; a transverse band of 
five orange spots across the middle of the disc. Underside, both wings 
rich dark brownish*orange. JEbrewing with the posterior half black ; 
a prominent oblique orange-yellow streak at the end of the cell ; the 
discal series of spots as above, except thAt the four posterior ones are 
larg^ than on the npperside, the two postieriormost conjoined. Hind* 
wing with a curvdd discal sorieb of five spots^ the foul* anterior ones are 



Digitized by VjQOQIC 



bi h* de Nic^ville — Buttoflies from the Indo-Malayan region. [No. 1, 

of a slightly lighter shade than the ground-colour, outwardly defined by 
a very narrow black line, the fifth posterior spot the largest and of a 
bright yellow colour, with another somewhat diffused spot beyond 
reaching the outer margin ; a black anteciliary thread from the apex of 
the wing to the first median nervule. 

This appears to be a very distinct species, differing from all others 
of the genus known to me {Padraona dara^ Kollar,sP. mcesaf Moore ; 
P. mcBsoides, Butler ; P. pseudomcBsay Moore ; P. gola, Moore ; P. goloides^ 
Moore; P. augiades, Felder; P. olivescens^ Herrich-Schaffer ; P. pcUma* 
runty Moore ; P. proclesy de Niceville) in lacking in the forewing on the 
upperside the two spots divided by the lower discoidal nervule inrariably 
present in all those species. It agrees with P. procles and P. oKvescenM 
in having no spots in the hindwing anterior to the disoal band towards 
the costa and base of the wing. It possesses, moreover, a male-mark, 
which is, I believe, unique in the genus, consisting of a shining pale 
silky streak to be seen in some lights only on the upperside of the fore- 
wing placed within the discal band of spots in the lower median and 
submedian interspaces. I may add that the entire coloration of the 
species is very dark and rich. 

Described from numerous specimens in Dr. L. Martin's collection 
and my own, some of which were taken in June. 

45. Halpe hieeon, n. sp., Plate IV, Fig. 1, cf ." 

Habitat : N.-E. Sumatra. 

Expanse : d*, 1*15 to 1*25 inches. 

Description: Male. Uppeeside, both wings shining hair-brown. 
Foremng with, in some specimens, two exceedingly obscure pale spots in 
the median interspaces, placed obliquely as usual in the genus, the lower 
one nearer the base of the wing than the upper ; in some specimens 
these spots are entirely absent ; no '* male-mark.'' Hindwing immaculate. 
Underside, /oremn^ with the inner margin broadly pale fuscous, the rest 
of the wing dull ochreous-grey ; the two median spots sometimes present 
on the upperside always present, conspicuous, whitish ; a very obscure 
submarginal series of pale spots in a curved series from the costa to 
about the first median nervule ; a very fine anteciliary dark thread. 
Hindwing pale fuscous, heavily irrorated throughout with dull ochreous- 
grey scales. Cilia of the forewing sometimes faintly checkered, more 
often oonoolorous with the wing, on the hindwing always oonoolorous. 
Antennm black, the base of the club beneath pale ochreous. Palpi, 
thoraXf and ahdomen above hair-brown; palpi, thorazi and abdomen 
beneath dull ochreous-grey. 

This dull-coloured, obscurely-marked species is evidently allied 
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to Halpe homolea, Hewitson (H. sikkima, Moore), from which it may 
instantly be known by the npperside being practically spotless, and the 
underside bnt very faintly instead of prominently marked. It has also 
no discal stigma on the npperside of the forewing in the male. 

Described from numerous specimens in Dr. Martin's and my collec- 
tions taken at Bekantschan in August and September, and in the Battak 
Mountains, in August, both in N.^E. Sumatra. 

46. Kebana fulgdb, n. sp., Plate I, Fig. 6, ? . 

Habitat : Selesseh, N.-E. Sumatra. 

Expanse: <J, 9, 1*7 inches. 

Description : Female. Uppebside, both wings dark shining purplish- 
fuscous. Cilia concolorons. Foremng with a broad disoal orange fascia, 
anteriorly not quite reaching the oosta, posteriorly ending on the sub- 
median nervure. JSindwing immaculate. ITndebside, hoth wings with 
the gpround-colour duller than on the npperside. Forewing with the 
apex faintly dusted with ochreous scales ; the discal orange band more 
extensive than on the npperside, reaching the inner margin, where it 
is much paler, the edges of the band more irregular. Hindwing un- 
markedy except by the following steel-blue spots, which can be seen in 
all lights, but are more prominent in some lights than in others :— An 
elongated one closing the discoidal cell, one in the first median inter- 
space about its middle, and three in the submedian interspace at about 
equal distances apart. Antennm black above, the club beneath ochreous. 
PaJpi black above, beneath chrome-yellow. Eyes encircled by a band 
of chrome-yellow. Head^ thorax, and abdomen above fuscous ; abdomen 
beneath with six ochreous lines. 

Nearest to K. gemmifer^ Butler,* (which also occurs in N.-E. 
Sumatra, as well as in Perak and Malacca, I have taken it on the Penang 
Hill at 2,200 feet elevation above the sea, in November), from the same 
sex of w h|gfe ii> differs in being larger, the ground-colour of the npperside 
darker, ine gem-like spots of the underside quite different, and the 
abdomen beneath striped with ochreous instead of being concolorons. 
The "gems" of K. gemmifer have never been described in detail. 
Mr. Butler refers to them thus : — " End of cell and apical area of pri- 
maries and disk of secondaries [on the underside] spotted, in certain 
lights, with shining amethyst-coloured spots " in both sexes. They are 
thus disposed : — Forewing with an elongated one placed on the fold in 
the middle of the discoidal cell just anterior to the inner edge of the 
discal orange fascia ; three subapical ones placed one above the other, 



* Astictcpterus gemmifer^ Butler, Trans. Linn. Sec. Lend., Zoology, second series, 
Tol. I, p.555,n.8(1877). 
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divided by the veins ; hindwing with from fonr to six plaoed one each 
between the veins in a curve beyond the end of the cell. It is donbtfal 
if Mr. Distant recognised the species, as he makes no mention* of the 
'* gems/' and his figure of the species does not shew them, nor does it 
agree with my specimens of K. gemmifery the orange band on the nn- 
derside of the forewing in true K. gemmifer being almost of equal 
width throughout, while in Mr. Distant*s figure the costal portion is 
much narrowed and constricted. Lieut. Watson, indeed, sayst that 
Mr. Distant's K, gemmifer equals Koruthaialos xanites^ Butler, which is 
probable enough, that species being infinitely more common than 
K. gemmifer^ the latter occurring very sparingly. 

A single example of K. fulguTf now in Dr. Martin's collection, was 
taken by myself in the splendid virgin forest at Selesseh, in the Langkat 
district of N.-E. Sumatra, on SJst October, 1898. Since this specimen 
was drawn and the plates illustrating this paper made up. Dr. Martin 
sent me in a letter a male of K. fulgur. I hope to figure and describe 
it fully hereafter. It greatly differs from the female on the upperside 
in the orange fascia of the forewing being much paler, more durome- 
yellow in shade, larger, and posteriorly continued almost to the base of 
the wing ; and the base of the hindwing and base of the abdomen are 
clothed with long chrome-yellow setae. 

47. Plastingia vbrmiculata, Hewitson, Plate V, Fig. 15, d". 

Heaperia venniculatat Hewitson, Ann. and Mag. of Nat. Hist., fifth series, vol. i, 
p. 316 (1878). 

Habitat : N.-B. Sumatra. 

Expanse : d, 1*7 inches^ 

Dbscbiption: Male. Uppbbsidb, 5o/Zi mn^« black. Forewing with 
the following opaque chrome-yellow markings : — A narrow subcost-al 
streak extending from the base of the wing to about its middle, a 
similar but shorter and broader streak in the submedian interspace ; 
with the following semi-transparent yellow spots :— Two Tcry narrow 
and small ones placed obliquely towards the end of the discoidal cell, 
the npper the larger, furthest from the base of the wing, the lower 
minute; a dot in the lower discoidal interspace; a spot fonr times as 
large in the second median interspace ; a very large Spot in the first 
median interspace. Cilia black. Hindwing with a basal streak of long> 
chrome-yellow hairs which runs into a broad transverse &soia of the 
same colonr placed in the middle of the wing ; the anal area Yery 
broadly chrome-yellow, which area rapidly fines away to nothing at about 

* Kerana gemmifer^ Distant, Bhop. Bfaiay., p. 403, n. 2, pi. zxzir, fig. 29 (1886). 
t Proc. Zool. Soc. Lond., 1898, p. 77. 
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the termination of the third median nervnle ; a streak of chrome-yellow 
placed in the snbmedian interspace springs from the base of the wing 
and rons into the yellow anal area ; the abdominal margin and cilia 
chrome-yellow. Undbrside, foremng fnscons ; the costa, discoidal cell, 
apex and outer margin decreasingly to the anal angle streaked with 
chrome-yellow ; the five semi-transparent spots as abore ; a broad, short, 
chrome-yellow streak towards the base of the wing in the snbmedian 
interspace ; a pale blue slightly iridescent streak jnst beyond the end 
of the cell in the upper discoidal interspace. Hindwing chrome-yellow, 
with the following black markings : — The costa at Uie base of the 
wing, two subcostal streaks from the base to the apex of the wing, 
the posterior of these interrupted towards its end ; a streak in the 
subcostal interspace also outwardly interrupted ; a streak in the cell ; 
a very broad one twice interrupted in the snbmedian interspace; 
a rather obscure streak in the internal interspace, extending from 
the base to a little beyond the middle of the wing; three small 
spots on the disc between the veins : also with the following pale blue 
sightly iridesoent elongated spots : — ^Two in the discoidal cell, and a 
series of eight others extending right round its outer end. AfUennoe 
black, club prominently chrome-yellow above, the apex black. Palpi 
black above, yellow beneath. Thorax above black clothed with long 
yellow hairs. Abdomen black, ringed with yellow. Legs yellow. 

The nearest ally to P. vermiculata appears to be the " Hesperia " 
flaveecens of Felder ( Reise Novara, Lep., vol. iii, p. 617, n. 905, pL Ixxii, 
figs. 7, maie ; 8, 9, female, 1867), from Celebes, from the female sex of 
which the present species differs in several particulars on the upperside, 
and conspicuously on the underside, in the presence of the pale blue 
slightly iridescent spots, these being apparently entirely absent in 
T. flaveecens. 

This very lovely species is described from an unique example in 
Dr. Martin's collection taken at Bekantschan, at the foot of the Battak 
Mountains, in N.-E. Sumatra, in July, 1893. Mr. Hewitson originally 
obtained it from Sumatra also. 

EXPLANATION OF THE PLATES. 
Plate I. 
Fig. 1. UycaUsis {Baioa) maia, n. sp., cf , p. 1. 

„ 8. Euthalia (Dophla) eson, n. sp., &, p. 12. 

„ 4. SUchophthalma spartOy n. sp., cf , p. 2. 

„ 6. Suthalia [Dophla) ^aon, n. sp., ? , p. 12. 

„ 6. KeroTui fidgwr, n. sp., % , p. 65. 

7. frynma dtmt^ Moore, <^, p. 52. 

J. n. 8 
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Fig. 8. Keptis eUniaide9t n. 8p., d** p. 6. 
„ 9l „ m«<8a, n. ep., <f, p. 7. 

Plate II. 

Fig. 1. Euthalia (Dophla) extemaf n. sp., cf , p. 18. 
» 2. „ „ „ i» ? I p» 13. 

„ 3. „ „ eurust n. sp., d*, p. 15. 

}» *• j» j> )» i> ♦ » P« 15. 

5. „ „ giiptay de Nic^ville, ? , p. 18. 

„ 6. Laxita laocoo7iy n. sp., ^ , p. 20. 
„ 7. „ lola^ n. Bp., ? , p. 20. 
,, 8. „ IvnoeHiSt n. sp., (f, p. 22. 
„ 9. „ lola, n. sp. d", p. 20. 
,', 10. „ lyclene, n. sp., </*, p. 21. 

„ 11. Everes mooreif Leech, ^ , p. 82. 

„ 12. CyOiniris crissa, n. sp., d*, p. 81. 

„ 18. Loganxa luca^ n. sp., ? , p. 28. 

Plate III. 

Fig. 1. Argynnis niphef Linnssus, ^ and {, p. 8. 
j» 2. „ „ „ „ p. 8. 

«, 3. Euthalia saJcii, n. sp., ? , p. 9. 

J, 4. Serona pringandanij Fruhstorfer, ? , p. 4. 
j» 5. „ „ „ <ff p. 4, 

„ 6. Buthalia XDophla) eion, n. sp., $ , p. 11. 

„ . 7. Bmma ^umaenmo, Moore, $ , p. 5. 

• „ 8. Euthalia (Dophla) eion* n. sp., d*, p. 11. 

Plate IV. 

Fig. 1. Halpe hierorif n. sp., cf , p. 64. 

„ 2. Pithecops maricBf n. sp., <f , p. 80. 

„ 3. Listeria dtidgeonii, n. sp., <f, p. 36. 

„ 4. Tajnria hlarika, n. sp., $ , p. 89. 

„ 5. Fapilio (Menamopsia) petrat n. sp., tf, p. 47. 
„ 6. „ (Pangerana) hagenif Rogenhofer, cf , p. 45. 

„. 7. „ (Menamopsis) perseSfU.Bp.f d", p. 46. 

„ 8. Padraona pavor, n. sp., cT, p. 58. 

\, 9. Pit)ieoopt maricey n. sp., $ , p. 80. 

„ 10. Simishina aolyma, n. sp., $ , p. 29. 

„ 11. Arhopala conetancem, n. sp., ? , p. 84. 

Plate V. 

Fig. 1. Oerydus gigantes, n. sp., d*, p. 28. 

2. ParageryduB pyxus, n. sp., cT, p. 27. : 

8. Lampidea lucide, n. ^., ff, p. 33. 

4. iSepa cro7iu8y n. sp., cT, p. 50. 

5. Aphnoeua hiendlmayrii, n. sp., $> p. 88. 

6. Sinthuaa maliha^ Horsfield, $ , p. 48. 

7. Delias dymaSf n. sp., </•, p. 44. 
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Fig. 8. CyrtsHs iherwoB, n. 8p., d*, p. 18. 

n 9. Nioeheritra namoa, n. sp., cf » p. 41. 

„ 10. Charana cepheiSf n. 8p., cf , p. 40* 

», 11. Oerydua yaZZu^, n. sp., $ , p. 25b 

n 12. „ ^(etuZt^, n. Bp., ¥ , p. 24. 

u 18. ,, gigarUeSf n. sp., $ , p. 23. 

„ 14. Paragerydw fortunus, n. ep., ^, p. 27. 

„ 15. Plastingia vermieulata, Hewitson, ^, p. 56. 

ij 16. Canuna cremera, n. flp., ^, p. d7. 

„ 17* 8inthu9a aspra^ Doherty, ^, p. 44. 

n 18. ,, malika, Horefield, d*, p. 43. 



On the Chemical Examination of certain Indian Food Stuffs. Part I, 
Fats and Oih.-^By P. 0. Rat, D. Sc. Oommuwicated by Alex. 
Pbplbe, P.R.S. 

[Kead February 7th.] 

Of late years a belief has been gaimng ground in Galcutta, Bombay 
and in roany other important towns in India, not apparently without 
reason, that wholesale adulteration is practised in many of the common 
articles of diet, notably in ghee, butter, milk, mustard oil, &c. The 
present inTestigation was undertaken with a view to throw some light 
on these x)oints, and it embodies the results of work carried on at 
intervals during the last four years. 

PRELIMINARY. 

As butter enters largely into the dietary of the people of Europe 
and America, abundant work has been done by Chemists on its analysis. 
It iS| however, well*known that the composition of milk and of the butter 
made from it is, within certain limits, dependent on the breed, cUmate, 
method of feeding the cows, period of lactation, and so on. The standard 
for genuine butter as generally accepted in England, especially at 
Somerset House, cannot therefore be always accepted as a safe guide in 
this country. 

The analysis of the fixed oil of mustard and the various other oils 
with which it is generally sophisticated also presents eonsiderable diffi- 
culties. Not much work has been done in this field. The history of the 
substances which have been subjected to analysis is seldom given, and 
the experimental methods are not generally described in sufficient detail 
to enable the results to be compared. While the information available is 
meagre on the one hand, the results published from time to time are in 
themselves in. some cases contradict<»7. It was thus fottnd to be 
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necessary to work out in the first instance a series of constants for such 
Indian food-stn£Es as mustard oil, butter, ghee, Ao,, which might be of 
some help in deciding cases of falsification. 

Particular care was taken in procuring genuine samples of the 
substances. The oils were, in many cases, expressed under direct super- 
vision from seeds carefully selected, so that the purity of the products 
was unquestionable. A sample of pure mustard oil was also obtained 
through the courtesy of the Superintendent, Alipur Jail, and another of 
cocoanut oil from the officer in charge of the " Copra " works. Viper 
Island, Port Blair, with a certificate from him, guaranteeing iis purity, 
and stating it to be a standard sample. 

The preliminary examination of the &ts and oils is much helped 
by the determination of certain physical constantSf e. g,, melting point, 
specific gravity, index of refraction, &c. The work in the present com- 
munication is confined solely to the chemical methods. The application 
of the physical tests, is reserved for a future occasion. 

The fats and oils are simply combinations of certain acids, the 
so-called fatty acids, e. ^., butyric, stearic, oleic, palmitic, <S^., with 
glycerin ; hence they have been named the glycerides. By estimating 
the amount of both or either of these constitaents of fatty substances, 
valuable information is obtained as to their nature. Now, if a fat 
be treated with an alkali, the fatty acids contained in it com« 
bine with the alkali, resulting in the formation of organic salts, 
commonly called a soap^ and the separation of glycerin. It so 
happens, however, that the molecular weights of some of these fatty 
acids vary within wide limits. Thus, butyric acid, occurring in butter- 
fat has a molecular weight equivalent to 88, while erucic acid, a compo- 
nent of mustard oil, has a molecular weight of 338. A molecule of 
caustic potash weighing 56, will exactly neutralise 88 parts by weight 
of butyric acid or 338 parts by weight of erucic acid. Hence a given 
weight of butter-fat will require a far larger proportion of caustic 
potash to convert it into soap — to saponify it, as it is technically called — 
than the same weight of mustard oil. Koettstorfer has made use of 
this principle. It has in fact been found by actual experiments that 
while 100 grammes of butter-&t require very nearly 22 grammes of 
caustic potash for saponification, the same weight of mustard oil requires 
only 17 granunes of the alkali. The amount of glycerin in a fat or oil 
also will vary in a corresponding manner. 

Again butyric, caproic and other volatile acids present in coooa-nui 
oU, butter-fat, &c., may be easily separated from the non-volatile acids 
by distillation, and their amount ascertained by their potash neutralis* 
ing power. Upon this principle is based the well-known Beichert's 
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test. The amoant of iodine absorbed by different fats and oils also lies 
within wide ranges. The iodine absorption test has been employed with 
remarkable success by Baron Hubl in deciding cases of adulteration. 
The following processes have been made use of : — 

1. Direct titration of the fats and oils by alcoholic potash — 

Koettstorfer's test. 

2. Estimation of the amount of glycerin. 

3. Iodine absorption test of Hiibl. 

4. Estimation of the volatile fatty acids — Beichert's test. 

The detailed results obtained by each of these methods as applied 
in the present inquiry will now be described. 

KOETTSTORFER'S METHOD. 

Most of the oils, when recently expressed, contain suspended im- 
purities derived from the seeds, Ac., in a very fine state of division. 
These settle down in course of time. The oils thus clarified by sub- 
sidence were filtered through bibulous paper to remove any traces of 
adherent moisture which might be present. The application of even a 
gentle heat cannot be resorted to for this purpose. Mustard oil, which 
is classed among the non-drying oils, was found to gain in weight con- 
tinually when placed inside the chamber of a water-oven and weighed at 
intervals of 15 to 20 minutes. 

Prbpaeation op Alcoholic Potash. — The alcoholic solution of 
potash, approximately of semi-normal strength was prepared by dissolving 
sticks of potash in pure alcohol. The solution, filtered off the 
insoluble residue, is generally found to have a reddish-yellow color. 
It has therefore to be decolorised by shaking with pure animal 
charcoal. 

Oil op Mustard, 

Sinapis nigra, S. alba (Nat. ordei* — GruciferaB.) 

Different samples of mustard seeds were found to yield a fixed oil 
varying from 327© to 367o o^ the air-dried seeds. 

1. 2*534 gm. oil were weighed into a bottle of about 12 oz. capa- 
city, and 20 c. c. of alcoholic potash solution were added. The mouth 
of the bottle was closed wfth an India-rubber cork, fastened by means 
of wire. The bottle was kept immersed in boiling water for 46 
minutes. A blank experiment under exactly similar conditions was 
made side by side to determine the strength of the potash. The 
indicator used was phenolphthalein — 

20 c. c KOH=20-7 c. o. ? HCl. 
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vr 

4*95 c. c. -3- HCl were required to neutralise the espcess of alkali. 

N 
(20-7 -4'95) c. c or 15-75 c. a -5 HCl represent the amount of alkali 

required for the saponification of the oil. 

1 c c. ^ HCl = 002805 gm. KOH 

Amount of potash consumed by 1,000 gm. oil (^saponificaium* 

. , V . XI. i^ IX 15-75 X 002805x1000 ,^, ^ 

equwalent)^ is therefore equal to 2534 gm.gl74'5 gm. 

2. 1*713 gm. oil were heated in a lElask over a water-bath tor ten 
minutes with 20 c. 0. KOH solution, the mouth of the flask being covered 
by a watch-glass — 

20cc. KOH =20-7 o.c. -^ HCl (Blank experiment) 

10-1 c. c. -s-HC 1 were required by the excess of potash. 

o 'c ^ • 1 . 10-6x002805x1 000 ,_, 
Saponification equivalent = 1 >7f Q = 173*5 

3. Mustard oil expressed from a difEerent sample of seeds. 
3*084 gm. oil were treated with 20 c. c. KOH solution in a 

bottle, which was immersed in boiling water for about 40 minutes ; tbe 
mouth of the bottle being closed by an India-rubber cork tied down by 
means of ^ 



N 
20 c. c KOH s 20*8 c. c. -^ HCl (Blank titration) 

N 
1*5 c. c. TT HCl were required for the excess of potash. 
2 

N 
or 19*3 c. c. "^ HCl represented the amount of alkali used up. 

-n ^ • 1 * 19-3x0*02805x1000 ,„^^ 
Saponification equivalents — — = 175*5 

4. 2-222 gm. oil were treated with 20 c. c. KOH solution and heated 

in a flask over a water-bath for 12 minutes ; the mouth of the flafik being 

covered with a watch-glass— 

N 
Excess of alkali required 7 c. c -- HCl 

20C.C.KOH „ 20-8 „ „ (Blank titration). 

..! *• • 1 X 13-8x0*028 05x100 ,,, „ 

Saponification equivalent^ ^^ ■ =174*2 
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5. 1.8013 gm* til W9f« Sftponifiod waAer the Muae oonditions as des- 
cribed aboTe, witb 40 c. o. EOH solution— 

If 
40 c c. KOH =32-0 o. c, ^ HCl 

Excess of alkali a 21*0 „ ,, 

G 'c ^ -1^* 0-02805x11x10^ ,„, o 

Saponification eqmvalettc 1.0010 " ' "l^^'S 

6. Pore mustard oil from Alipur Jail. 

3*493 gm. oil were mixed with 20 0. c. potash solntton and the 
mixture kept immersed in boiling water for over half-an-hour. The 
mouth of the bottle being closed by a cork fastened by a wire— 

20 c. c. KOH = 30-7 c. 0. J HCl 

Excess of alkali » 9*2 „ „ 

c ^ 1: *,• • 1 * 21*5 X 0*02805 xltf ,-^^ 
Saponification equivalent =s ^ .q^ =172*7 

7. Duplicate analysis of the above. 2*195 gm. oil heated to boiling 
on a water-bat^ with 20 0. c. KOH solution for 15 minutes, the mouth 
of the flask being oovered with a watch-glass. 

N 
20 c. c. KOH =30'7 0. c. ^ HCl (Blank experiment) 

Excess of alkali » 17*2 „ „ 

.. ^. . , . 13*5 X 002 805 xltf ,„^ ^ 
Saponification . equivalent 5= mqpi " ^ ' **^ 

It would thus appear that mustard oil is very easily saponified by 
alcoholic potash, and that a large excess of the latter is not necessary. 

The oil was in some cases found to have a pale yellow color, in others 
the tint was somewhat deeper. The soap solutions were tinged 
accordingly. The want of exact uniformity in the tint sometimes 
interfered with the exact determination of the conclusion of the 
reaction during the titrations. It may also be stated that the soap 
solutions were generally diluted with about 25 c. c. of hot water, from 
which all traces of carbonic acid gas had been driven off by boiling. 

In the above experiments it will be seen that the saponification 
equivalent of the samples of mnjstard oil has varied between 175*5 
and 171*3, the average of the seven determinations being 173*5. 

Hence it would be safe probably to adopt the saponification equi« 
valent of mualaid cnl as lying between 171—175. 
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SAPOKinoATiON Eqtjitalbnt fob Nioeb-Sbid Oil. 
OuizoHa abyssinica (Nat. ord. — Gompositee), 
As this oil is odo of the oommonest adnlteranti of mnstard oil, 
a genuine sample of it was procured for experiments. 

1. 1.4605 gm. oil were weighed out into a flask, 20 c. c. of alcoholic 
potash were then added, the mixture covered with a watch-glass and 
treated to gentle boiling, with occasional agitation for 15 minutes. 

20 c. c. KOH = 16.96 c. c. J HOI (Blank experiment) 

Excess of alkali ss6*l „ „ 

a -15 r • 1 . 9-86 X 028 06 xl0> .^no 

Saponification equivalent's i»AfiOit —189'2 

2. 1*906 gm. oil were saponified as above with 40 o. a alcoholic 
potash. 

40 c. c. KOH ^ 3L9 c. c. ^ HCl 

Excess of alkalis 18*8 „ „ 

.^ i. . 1 X 13-1 X 0-02805 xlO» .^^^ 
Sapomfication equivalent = ..^qq^ = 192'8 

3. 2*184 gm. oil were treated as above with 40 c. o. alcoholic potash 

solution. 

N 
40 c. c. KOH = 31*8 c. c. -^ HCl (Blank experiment) 

Excess of alkalis 17*0 „ „ 

.... . 1 * 14-8x0*02805xl0> ,^. 
Saponification equivalents 2*184 =190*0 

The determinations described above were made in November 1891, 
when the oil was fresh. It was preserved in a stoppered bottle and a 
year after (November 1892) the saponification equivalent was found to 
be 191-6. 

The saponification number for niger-seed oil may be taken as 190. 

Saponification equivalent for Cocoahut Oil. 

The sample was obtained from Viper Island, Port Blair, and was 
guaranteed to be a " standard sample." 

1. 1*275 gm. oil were treated with 20 c. c. alcoholic solution and 

heated to boiling on the water-bath as in the previous cases. 

N 
20 c. c. KOH =30-45 c. c. j HOI (Blank experiment) 

Excess of alkali -18-76 „ „ 

11*7 X 0*02806 xlO» 
Saponification equivalents ■ ^.^y^ b287'4 
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2. 1*24 gm. oil weie iiifQatad with 20 o. q. aleoholio potash as above 

20 a 0. KOH » 30*4 c. c. ^ HCI (Bbnk oxperiivvanii) 

Excess of alkali =19*0 „ „ 

a .15 X. • 1 . 11-4 X 002805 -H0» ^^„ ^ 

Sapomfioation equivalent— . - i>qa « 257*8 

3. 1*038 gm. oil with 20 c. c. alcoholic pot^h solution. 
20c.c. KOH =20*4 ( 

Excess of alkali =10*8 „ „ 

a -15 X- . 1 . 9-6 X 0-2805x108 _.. 

Saponification equivalents — i — ^^ p . — =259*4 

The saponification equivalent for cocoanut oil is thus found to lie 
between 257—260. 

Saponification equivalent of pure fbbsh ghee (clarified butter). 

1. 13*525 gm. ghee were heated in a water-oven and then kept 
inside a desiccator for a week. The ghee was then foan4 to weigh 
13*5 gm. It would thus appear that ghee is not hygroscopic ; nor does 
it contain any moisture. 

1. 1*8196 gm. ghee were treated with 20 c. c» alcoholic potash solu- 
tion. Details as in the previous cases. 

20 c. 0. KOH =31-0 c. c. § HOI (Blank titration) 

Excess of alkali =16*55 „ „ 

a -a ^ • 1 * 14*45 xO*02805xlQ» ^^^ 
Saponification eqiuvalents i»ftiQfi =222*7 

2. 2*0776 gm. ghee saponified with 20 c. c. alcoholic potash solution. 

N 
20 c. c. KOH =30*8 c. o. -^ HCI (Blank titration) 

Excess of alkali =14*5 », „ 

fl •« .• • 1 . i6-8x0'02805xl0> ^^^^ 
Saponification equivalents 2^76 =220*07 

3. The same ghee re-melted and filtered. There was no residue on 
the filter. 

1*294 gm. saponified with 20 c. o. aloo^iolic potash. 

20 c. c KOH =30.9 c. c.=^ HCI (Blank titration) 

Excess of alkali=21*45 ,, ,> 

a u. ^ . , . 9 45 X 0*02805 xlO» ^_ . 

Saponification equivalent » ^ ^^qa ^ aaU'I 

J. II. 9 
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Another Sample op Ghee. 

1. 1*547 gm. were treated with 20 o. o. alcoholic potash, the mouth 
of the flask was closed with a cork to which was attached a long glaas 
tube, which acted as a reflex condenser. 

20 c. c. KOH =16-5 c. c. ^ HOI (Blank tit.) 

Excess of alkali s4'5 „ 

.^ ,. . I X 12x0'02805xl0« ^,„.. 
Saponification equivalent = i-^a,*! = 2 1 7*6 

2. 1'1512 gm. ghee treated with 30 c. c. potash. 
30 c. c. KOH = 25 c. c. ^HOl (Blank tit. ) 

Excess of alkalis 16*0 „ „ 

.... . 1 ^ 9x0-02805xl0» ^,^„ 
Saponification equivalent = . , ,q =219*2 

Saponi?ication Equivalent fob Mowa " Butter." 
Oil of Basria latifoUa — (Nat. order — SapotacesB.) 
This substance by its physical characters, e. gr., color, consistency, 
melting point, Ac., much resembles ghee, and is therefore frequently used 
for its falsification. 

1. 1*396 gm. oil were placed in a stout 12oz. bottle, together with 
40 c. c. alcoholic potash solution. The mouth of the bottle was closed 
with a India-rubber cork, fastened by means of wire. It was then kept 
immersed in boiling water, with occasional shaking. 

40 c. c. alcoholic potash were also heated under exactly the same 
conditions — 

40c.c. KOH =31-6c. c^HCl (Blank exp.) 

Excess of alkali=21*6 „ „ 

..... • 1 ^ 10 X 0-02805 xlO» „^^^ 
Saponification equivalent = -— =200*9 

2. 2*086 gm. oil heated under pressure just as above — 

20 c. c. KOH =29-3 c. c. ^ HCl (Blank.) 

Excess of alkalis 14-6 „ „ 

a -fi *• • 1 ^ 14-7 X 002805 xlO» ,^„^ 

Sapomfication equivalents _ . . =197*6 

2'0oo 

The soap solutions were perfectly clear and colourless. 

To ensure complete saponification it is preferable to treat Mowa 

oil ander pressure as above. If the oil be simply heated on a water- 
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bath, with a watch-glasB at the mouth of the flask, the soap solution 
is sometimes found to have a turbid appearance, and the Saponification 
equivalent comes out rather low. 

Saponification i^umbbr fob Mutton-fat. 

The fat was melted oyer a water-bath and filtered to get rid of the 
shreds of membrane, &c. 

1. 1'3906 gm. of fat were treated with 20 c. c. alcoholic potash and 
heated over a water-bath for 15 minutes. 

20c.c. KOH =16-2 c.c.^ HOI (Blank.) 



I of,, =x6-0 „ 

o -4: .• • 1 * 002805 X 10-2 xlO» ^^^ 
Saponification equivalent = i^qoofi « 205*7 

2. 0*9318 gm. of the same sample treated with 20 o. c alcoholic 
potashi &C. 

20c.c. KOH =16*15 c.c.|^HCl (Blank.) 

Excess of „ =9*3 „ „ 

..... . 1 . 002805 X 6*85 xlO» ^^^ 

Saponification equivalent = o-Qqift ^Woz 

Another sample of Mutton-fat. 
0*8354 gm. was treated with 20 c. c. KOH. 
20o. c. KOH = 16*15 c. c - HCl (Blank.) 

Excess of „ = 10*2 „ „ 

o .i. X. • 1 * 5-95x002805x10^ .^^,^ 
Sapomfication equivalent = 0*8354 =199*b 

Duplicate analysis of the same sample gave the number as 199*2. 

Saponification equivalent of oil of Sesame.* 

Sesamum indicwm (Nat. Order : PedaJiacew.) 

1. 1*6835 gm. oil were heated over a water-bath with 20 c. c. alco- 
holic potash solution for 15 minutes. 

2. 1*3145 gm. oil were heated as above with 30 c. a alcoholic potash 
solution. 

20 c. 0. KOH «16*2 c. c ^ HCl (Blank.) 

.*. 30 c. c. „ =24*3 „ „ 

• The oil WBi extracted by means of carbon bisulphide. 
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4*8 o,c Tg HCl were required by (1) for ^he excess of alkali. 

15*4i „ „ „ „ (2) ,, „ ,) 

Sapomficatfdn equivalent of (I)=iil2i2g|2i2il2!=i90-0 

A /1^ 8-9x0 02805 x]0» ,„-» 
Do. do. (1). j:^jj5 ^189-9 

Saponification equivalent of Lard .• 

1. 1*4245 *giii.'lard were h^t^d oVer a water-HMitli with 20 o. c. alco- 
holic potash solution. 

2. 1*432 gm. lard heated as above with 30 c c alcoholic potash 
solution— 

20c c. KOH fe 16-8C. o.^ HOI 

30 „ =23-7 „ „ 

(1) Consumed 6*&c. c. -^ HGl for the excess of alkali. 

(2) M 13'7 „ „ „ „ 

a -fi ^- ' 1^^ /IN 9-9x0*0280 6x108 , _ . _ 
Saponification equivalent for (1) = ^ • = 194*9 



1-4245 



Mean of twos 195*4. 



ESTIMATION OF GLYCERIN ACCORDING TO FOX AND 

WANKLTN'S METHOD, AS IMPROVIBD BY 

BENBDIKT AND ZSI6M0NDY. 

In view of the contradictory statements which have appeared from 
time to time as regards the applicability of this process, a few preli- 
minary experiments w'exfe undertaken with the object of testing its 
trustworthiness' ?-- 

(a) A solution of pure oxalic acid was divided into two equal 
portions. The oxalic acid was thrown down by means of dalcium' Acetate 
in presence of ^etic acid. The oxalate precipitate was in one case 
dissolved in hot hydrochloric acid, the solution diluted with water 
and further acidified with sulphuric acid, warmed to about 60^, land 
titrated agaihst ^urately standardised peHnaHganate solution. In 
another case the oxalate precipitate was converted by ignition into lime. 

* The lard was a atanduil sample and was not taken off any particular part of 
the p]g*8 oaroasa. 
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Ace. -- KMn 04=00028 gm. CaO V The two results were found to 

be thoiKmghly concordant. 

(h) Oiddation of glycerin to oxaKc acid : — 

1. 5^2 gm. of glycerin were weighed into a flask and diluted to 

600 c. c. with wat€Jr. 26 c, c. of the solution were oxidised to oxalic acid.* 

6'62 
26 c. c. sol. = -5T^ gm. glycerin =0-281 gm. glycerin on the sup- 

position that the sample contained cent, per cent, of glycerin. 

The potassrnm oxalate solution was toade up to 600 c. c of which 100 
c. c. gave 0028 gm. CaO (by ignition) 

or600c.c. KO Sol.:s:0028x6gm. CaO=0-02x6Ca 

But 0-002 gm. Ca=00046 gm. glycerin. 

.'. 0-02 gm. Ca=0*046 gm. glycerin. 

or (0-02x6) gm. Ca= 0046x6 gm. glycerins 023 gm. glycerin. 

0*23 
The Sample thus contained lOOx^rs^ ^^ 81*8 7© of glycerin. 

2. 6-896 gm. glycerin (the same sample) were dissolved in water 

and diluted to 600 c. c, of which 26 c. c. were oxidised to oxalic acid. 

6 '896 
26 c. c. 8ol.= - gm. = 0*2947 gm. glycerin. 

The oxalate solution was made up to 600 c. c, of which 100 c. c. 
yielded 00286 gm. OaO=002036 gm. Ca. 

But 1 c. c. — KMn04 =0'002 Ca from CaC^O^ 

=0*0046 gm. glycerin. 
.'. 0-02036 gm. Ca =0046806 gm. glyc. 
or 600 c. c. oxalate sol. =(0*046806x6) gm. glyc. 

=0 234 gm. glyc. 

0-234 
The sample thus contained 100 x ^^557= or 79*76 % glycerin. 

The mean of the above two determinations may be taken as 80 ^/^ 
approximately. 

Saponification of Mustard Oil. 
(Estimation of glycerin.) 
1. 8*65 gm. oil were saponified according to Allen's method^f 
The soap solution was treated with dilute sulphuric acid, the beaker in 

* An abstract of Benedikt and Zsigmondy's method will be found in Jour. 80c, 
CR«m. Ind. IV, 610. 

t The uMe of alcoholic potash is highly objectionable; " pore methyl alcohol" is 
diffionlt to prooupe. "Hence," as AUen remarks, ''I have latterly aimed at 



Digitized by 



Google 



70 P. C. Ray — Chemical Examination of [No. 1, 

whicli it was contained was immersed in ice-cold water to completely 
solidify the separated fatty acids. The glycerin solution was then 
filtered ofE and made up to 250 c. c. of whicli 20 c. c. were each time oxidised 
to oxalic acid. The oxalic acid was thrown down by calcium acetate. 
The precipitate of CaO was dissolved in HGl, further acidified with 
HgSO^, and titrated with N/10 KMnO^. The strength of the permanga- 
nate solution was ascertained each time by titration against re-crystallised 
oxalic acid and sometimes against ferrous ammonic sulphate. 

7*5 c. c. N/10 KMnO^ were used up by the oxalic acid solution. 

1 c. c. N/10 KMnO^s 00063 gm. = 0-0046 gm. glycerin; hence 
amount of glycerin in 20 c. c. sol. 

=0-0046 X 7-5 gm. 
.•. Total glycerin in 260 c. c. 

=(00046x7-6)x^gm. 

=0-431 gm. 
Per cent, of glycerin in the oil =4*98. 

But the N/10 KMnO4=0-0061 gm. instead of 0-0063 gm. O. 
Per cent, of glycerin in the oil =4*82. 
2. 8-48 gm. oil were saponified just as above. The glycerin solution 
made up to 250 c. c, of which 50 c. c. were oxidised to oxalic acid. 

The oxalate solution was divided into two equal portions, one-half 
(a) (=25 c. c. glyc. sol.) was acidified with H^SO^, heated to boiling 
and titrated, the other half (ft) was treated with Ca Ac, and the pre- 
cipitated CaO dissolved in dilute H^SO^ and then titrated with 

^KMnO,. 

N 
(a) Required 17*0 c. c. — KMnO^ 

(6) „ 15-0 

Ice. ^ KMn04= 00046 gm. glyc. 

N 
15c. c. r^ „ =00046 X 15 gm. glyc. = 0'069 gm. glyc. 

.-. 250c. c. glyc. solution contains 0*69 gm. glycerin. 
Per cent, of glycerin in the oil=8'14. 
Experience has shewn that the oxalate solution if titrated direct, 
after addition of HjSG^, gives the result too high. Precipitation of the 

effecting saponification by aqueous alkali, and thns completely avoiding the eonroe 
of error in question." Jour, 8oc, Chem, Ind, V, 70} also Sutton's Volometrio 
Analysis, 6th ed. p. 845. 
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oxalate as OaO oannot be dispensed with. These experiences are in con- 
formity with those of Allen and Belcher. Two more saponifications 
carried on as above yielded the percentage of glycerin as 5*3 and 6*0 
respectively. 

An Improyed Method of Saponification. 

It is thns evident that the saponification was by no means com- 
plete, as the percentage of glycerin ranged between 8*14 and 4*8. 
Allen's method had thus to be abandoned. It was, in fact, noticed that 
the oily layer invariably floated over the solution of caustic potash and 
that shaking simply brought about a momentary incorporation of the 
oil and alkali. The two layers separated as soon as the bottle was 
placed in the boiling water. This difficulty was obviated by the intro- 
duction into the bottle of asbestos wool, thoroughly ignited previously to 
get rid of accidental organic impurities. This absorbing medium brought 
the oil and the alkali into intimate contact with each other and thus 
complete saponification was ensured. The heating was done just as in 
tlie previous cases, i. e., by immersion in boiling water. 

1. 1'573 gm. oil were treated as above, the fatty acids liberated by 
means of dilute HjSO^ and filtered off. The mass of asbestos, which 
had become slimy by the absorption of the fatty acids was then thrown 
on the filter-paper and repeatedly exhausted with hot water. Scarcely 
a trace of the fatty acids was found to pass through the filter-paper.* 
The filtration was carried on with the aid of a Bunsen's pump. 

The glycerin solution was made up to 250 c. c, of which 100c. c. were 

oxidised to oxalic acid. The latter thrown down as GaO. The CaO 

dissolved in dilute H^SO^ and the solution made up to 250 c. c, of which 

N 
JOOco. reqi 4-7c.c. — KMnO^ 

or 250 „ „ 11-75 „ „ (=100c.c. glycerin sol.) 

N 
.•; 250 C.C glycerin solution =29-37 c. c. tjn KMn04 

and Ic. c. r^ KMnO^s 0-0046 gm. glyc. 

.*. 29-37 „ „ =0-135102 gm. glyc. 

or 1-673 gm. oil yielded 0-135102 gm. glyc. 
whence glycerin °/o = 8-6 

2. 2167 gram, oil were saponified as above. 

The glycerin solution made up to 250 c. c. of which 100 c. c. 

* The filtered solation of glycerin was sometimes perfectly dear, sometimes 
slightly opalescent. 
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oxidised to 0, precipitated as CaO, Ac., and titrated = 16*0 c c-r^KMnO^ 



wbence percentage of gl7oerin=8'45 

3. 1*99 gtn. oil saponified as above. Details exactly the same as in 
the preceding, 

250c. c. glycerin solutions 85c. c, =7; KMn04 

glycerin 7o =^8-1 

4. 1*3165 gm. oil saponified according to the improved method. 

Details the same as in the previons cases-^ 

N 
250c. c. glycerin sol. « 25*0 c. c. tt? BlMnO^ 

s 0*115 gm. glycerin 
glycerin °/o =8-7. 

The permanganate solution on direct titration against ferroiis am- 
monium snlphate gave 

Ic. c. «5-6 (1-0*02) mgs. Fe. 

Whence glycerin per cent, (corrected) = 8*7 (1—0*02) 
=8-53 

5. 20365 gm. oil saponified : details the same — 

250c. c. glyc. sol. =37-5 ^ KMnO^ 

Glycerin per cent. =8*33 (corrected). 

6. 1*264 gm. oil saponified as above 

N 
250c. c, glycerin solution = 23*75 ^.c-rr KMnO^ 

Whence glycerin per cent. = S'^4t, 

It would thus be safe to take the percentage of glycerin in mustard 
oil as 8*5. The oil used was not in every case identical, but from 
different samples^ in fact, the same as used in the detenmnajtion of the 
saponification equivalent. 

Determination of Glycerin in Mutton-pat by the Asbestos Method. 

1. 1*0425 gm. fat were saponified under pressure as in the case of 
mustard oil. 

The glycerin solution was made up to 500 0. 0. of why^ 100 c. c. were 
oxidised to 0. The GaO was dissolved in dUnte HgSO^ and made up to 

N 
250 c. c. ; 50 c. c. of the latter were equivalent to 1 c. c. — KMnO^ 

or 250 CaO wd. =^ lOOo. e. glyo. sol. » 5o. o. -^ EMnO^ 
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or 250o. o« glycerin solution s25 c. a jr KMnO^ 

N 
and 1 c. c. rrr KMnO^ « 0*0046 gnu glyoerin 

Total amount of glycerin ss0*0046 x 25 gm. sOllS gm. 

whence percentage m 11*03. 

N 
Bnt,lc.o. i^KMnO^ wben titrated against pure oxalic add was 

found to be equal to, 1 c. c. KMnO^ (1^(^02) 

A percent, of glycerin (corrected)s=]l'03 (l-0'02) 

=10-81. 
2. 1*8877 gm. fat were saponified as above ; the heating was con- 
tinued for 6 days on an average of 3| hours each day. 

The filtrate* (» glycerin solution) was made up to 500 o. c. of which 
50o. c. were oxidised to EO, ftc. 

The CaO sol. was made up to 250c c of which 100c. c. required 

1-7C.C. ^KMnO^ 

.-. 260c. 0. CaO sol. «(l-7 Xg)c. c. jr KMnO^ 

N 
or 50c. c glyo. sol. s4*25c. c. r-r KMn04 

or 500 „ „ „ v42*6 „ ,» „ 
whence percentage of glycerin s 10*36 
per cent, corrected «10*36 (1-0K)2) =10*16 
Theoretical percentage of glycerin in mutton-fat| calculated as 
tri.Btearin= 10*38. 

Dbtbbmikation op Oltgbbik in Nigbb-Sbbd Oil. 

1. 3*165 gm. oil were treated with potash solution and asbestos, 
Ao,f as in the case of mustard oil. 

The glycerin solution was made up to 250 c. o. of which 50c. c were 

oxidised to 0, and the CaO sol. also made up to 250 c. o— 

N 
50c. 0. CaO sol. = 3 c. c. -g EMnO^ 

* The filtrate in the aboye cases was very faintly milky. It was therefore 
surrounded by ioe-oold water to solidify, if poMible, minute traces of fatty aoida 
which might have remained in tuspension. The opaleeoenoe^ however, oould not 
be got rid of. On standing for 8 to 4 days the solution kept in a stoppered flask 
became clear, but was at the same time the nidw of a kind of fungokl growth, 
resembling flakes of ootton*wool. 
J 11. 10 
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.•. 250 b. 0. bsiO sol. =15 c. o. ^KMtiO^ 

or 50 glycerin 8oliiti(m =15,, „ „ 
or 250 „ „ =75,, „ „ 

N 
But Ic. 0. rg KMn04 =00046 gm. glycerin. 

T> X ^ , • 75xO'0046xJffl ,^^ 

Percentage of glycerin = ■ q. i fie ^ ^^'^' 

2. 1*704 gm. oil were treated exactly as above, the glycerin solu- 
tion made up to 500 c. C. of which 200 c. c. were oti&ised to oxalic acid^ 
The CaO dissolved in dilute HgSO^ was made up to 250 o. c. 

50 c. 0. CaO sol. =l'6o. o. j^ KMnO^ 

/. 250C.C. „ „ =8-0 „ „ 

or 100 CO. glycerin sol. =8*0 „ „ „ 

.'.500 „ „ „ =40-0,, „ 

T> * < 1 • 40x0'00 46xl0» ,.Q 
Percentage of glycerin = TTtoT =10*8. 

The percentage of glycerin in niger-seed oil is thus practically the 
same as in mutton-fat. 

Estimation op Glycerin in Butter-pat. 

The oxidation of glycerin by the alkaline permanguiate is not 
applicable in the case of butter-fat, as the soluble fatty adds, e, g,^ 
butyric, caproic, <)bc, it contains yield notable quantities of oxalic aoid 
under the same treatment. The same remarks apply to the case of 
coooanut oil (Seb Ohem. Netvs, Vol. LXIII, p. '251). 



NOTE ON THE FOX AND WANKLYN METHOD OF 
ESTIMATING GLYCERIN. 

This method, although it yields accurate results, can scarcely be 
made use of by the ordinary commercial analyisibt on aecdunt of its 
tedious and troublesome nature. Moreover, the manganese precipitate^ 
sometimes l)ulky, calinot be properly washed witliout the aid of a 
Bunsen's filter-pump. The details recorded above will show that ea<^ 
determination of glycerin involves steady work of several hours. If 
ordinary alcohol be used as a solvent for the fats and oils, saponification 
is easily effected, but there is considerable risk of the loss of glycenn 
during the evaporation of alcohol. 
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On TBfi LO&S Of QLTCi^Uf BT VOLATUiiaAIiPN. 

2*165 gm. glycerin were dilnted with water to 250o. o. ; 50c. c were 
each time mixed with 25 o. c. pure alcohol, the latter evaporated off on 
a water-bath in — 

(1) A platinum baain of 3 in. diameter. 

(2) A porcelain basin of 5 in. diameter. 

(3) Do. do. of about 3 in. diameter. 

In (1) and (2) the percentage of glycerin was found to be 74*0; 
in (3) the percentage was 77*8. The percentage as found before (see 
p. 69) should have been 80. 

It is thus evident that during the evaporation of alcohol consider- 
able quantities of glycerin are carried off. 

IODINE ABSORPTION FOB PATS AND OILat 
Cqcoanut Oil. 
The sample was the same as used for the determi^tipu of the 
saponification equivalent. 

1. 1*3585 gm. oil were digested for 24 hours with 10 c. c. chloro- 
form and 20 c. c. iodine solution. In this as well as in the subsequent 
analyses a blank experiment was each time made side by side, and 
under exactly similar conditions, to determine the strength of the iodine 
solution. The time allowed for digestion was from 18 to 24 hours. 

20c c. iod. sol. -h 10c. c. OHCl5=350c. c. Na^SgOg (Blank exp.) 
Excess of iodine g27-5 „ „ 

Difl. = 7-5 „ 
7*5c. c. NasSgOg represent the amount of iodine absorbed by the oil. 
But Ic. c. NagSgOgs 001265 g;m. iodine. 

Hence amount of iodine consumed by 100 gm. oil, '^ iodine degree," 
0-01265 X 7-5x100 ^^ 

= r3585 »^'^' 

But the actual strength of the thiosulphate solution, as checked 
by titration against pure iodine, was found to be equal to 0*01265 
{1-0-03) gm. per Ice. 

Corrected iodine numbers 6*99 ( 1 - O03) s 6*78. 

2. 1*459 gm. oil were digested as before. 

26*5 cc NagSgOg sol. were taken up by the excess of iodine, and 

20 c c iod. sol. »35*0c c NagSgOg. 

_ ,. ^ 0*01265x8-5x100 ^.^^ 
Iodine degree = j:;^ -7-87 

Corrected number =7*37 (1-0*03) ==7*16 

t For details of Hfibre method, boc Joum, 8oc.j Chem. Ind. iii, 642 also 
Allen's Org, Analym, 
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3. 1 *016 gm. oil were digested for 24 hours with 20 o. c. 1 and 10 o. c. 
CHClj 

20o. 0. 1 +10 0. c. CHCl3=160o. c. NajS,Oj (Blank exp.) 

Excess of iodine = 104 „ „ 

Dif. 6-6 „ „ 

T ^. ^ 0-01266 X 6-6x100 ^ ^^ 

Iodine degree = --—- s 6*97 

1*016 

Corrected number a 697 ( 1 - 0-03) = 676. 

4. 1*984 gm.oil were digested with 30 0.0. iod. soLandlOccCHCl^. 
Excess of iodines 13 o. 'So^Sfi^. 

30c. c. iod. soL+lOo. o. 0HCl3 = 24c. c. Na^SgO, (Blank exp.) 

... , 001266 X 11 « 100 „^, 
Iodine degree = — ^ = 701 

Corrected number s701 (1-003) « 6-81. 

Ghbb (Clarified Butter.) 

1. 0*9£5 gm. ghee was digested for 24 hours with lOo. c. CHCI3 
smd 20 c c. iod. sol. 

10 o. 0. CHCl3-f20 0, c. iod. sol.=32'8 c. 0. NajjSgO^ 

Excess of iodine « 6*3 „ „ 

Dif. =26-5 

... - 0-01265 X 100x26-6 ^^ , 
lodme degrees g— =35' J 

2. 0*216 gm. ghee was digested as above 

27-0 0. 0. NajiSjO^ was taken up by the excess of iodine. 

_ .. - 0- 1266x6-8x100 ^„^ 
Iodine degree = 0216 

Mean of the two determinations =34*6 
Corrected number s34'6 (1-0'03)=S3'6 
The saponification equivalent of this sample of ghee was found to 
be 221 (Seep. 66). 

Another Sample of Ghee. 

1. 0*356 gm. was digested with 20 0. c. iod. sol. and 10 c. c. 
CHCI3. 10*3c. 0. Na^SgO^ were required for the excess of iodine. 

20 0. 0. iod. S0I+ 10 o. c. CeCl,=22-6 a c. NajSgO, 

- ,. - 12-3 X 001266x100 ,„^ 
lodme degrees =438 

2. 0-303 gm. substance was treated with 20 c. o. iod. sol. and 10c, o. 

CHCI3 ; J2*l c c NajSgO, so), were taken up by the excess of iodine. 

T ,. , 10-6 X 0-01266 X 100 ,^ ^ 
lodme degrees _g =43-8 
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Hean of the above two determinations ss 43*8 
But 1 C.C. NjSgO, was equal to (I— 0*1) gm. iodine. 

Corrected number =39*4 
The saponification equivalent for this sample of ghee was 218 
fp. 66). 

Iodine Degree fob Mustabd Oil. 

(1) 0*140 gm. oil was digested for about 24 hours with 20 6, c. iod 
sol. and 10 o. c. chloroform. 

(2) 0*202 gm. oil was digested for the same length of time with 
30c. c. iod. sol. and 10c. o. CHOI, 

20c. c iod. sol. + 10c. c. CHCl3 = 27*5cc. Na^SgO^ (Blank exp.) 

30 „ „ „ =4l*25c.c. „ 

, (1) required 16'6c c. Ka^SgO, for the excess of iodine. 

(2) ft 25'4 „ „ „ * „ „ „ 

Amount of iodine consumed by (1) is equivalent to 10'9c. c. Na^S^O^ 

„ „ „ (2) „ „ „ 15'85c. c. „ 

T ^. ^ ^ ,,, 01265x10*9x100 ^^ ^ 
lodme degfree f or ( 1 ) = rrj = 98*5 

,„^ 001265 X 16*86x100 ^^^ 
" " ^^^^ 0^202 ^^'^ 

But Ic. c. Na,S,Oa = Ic. c. Ix r^ (as found by actual ti- 
tration with pure iodine). 
Iodine degree (corrected) =96*9 or 97*0 

Iodine Degree for Niger-seed Oil. 

(1) 0*137 gm. oil was digested with 30 c.c. iod. sol. andlO c.c. chloroform. 
(2)0*171 „ „ „ 40 „ „ • „ 

(3) 0098 „ „ „ 30 „ 

30c.c I+lOcc. CHClj = 45-2c. c. NajSjO, (Blank exp.) 
Whence also 

40 „ „ „ =so0*2o „ „ 

(1) Required 32*0c. c. NagSgO^ for the excess of iodine. 
C^/ >i 4o'4 „ „ „ „ „ 

(3) ), 36*6 „ „ „ „ „ 

Iodinedegr.efor(l)=22i!6^|2xlOO ^^.^.^ 

001265x96x100 

" " <**^- — o^m -15WV 



Digitized by 



Google 



78 P. 0. Bay-^OAewnooZ Eumfma^m of [Ifo. I, 

The mean of tbe three ntimbora iB 128*5 
But Jc. c. Na^SaOa =1 c. c. -^Ix^ 
Hence the iodide d^free (correoted)9l20 

Iodine Deorbe fob Earth-nut Oil.* 
(1) 0*181 gm. oil was digested with 20 c. a iod. sol. and 10 c. c. 
CHCI3. 

20c. c.I+lOb. c. OHCl3=20*8c.c. NOjiSgO, ( Blank titwtipn) 
4i'7c. c. Na^SgO, were required for the exc^s of iodine. 

T ^. ^ 16*1 x0*01266x 100 ,,^^ 
Iodine degree = u .q, ■» 112*5 

But Ic. C. NagSgO^ = lo. C. r- I X rr^r 

Corrected nnmber = 112*0 x rr? ="S''^ 

11*0 

(2) 0*1645 gau oil was treated with 80c. c. iod. sol. and 10c. c chloroform. 

(3) 0-1535 „ „ „ 30 „ 

(2) Required 15*0 c.c. Na^SgO^ for the excess of iodine. 

(3) 19 lo'U,, ,9 9, }) }, 
The iodine degree for ( 1 ) = 108*8 

(2) =103*0 
Mean of two determinations =103*4 

But Ico. NajiSjOa =lc.c. rg Ix jrv 

Hence corrected number :=103*4 x rrr^ = 98*5 

10*5 

MowA Fat. 

(1) 0*1815 gm. oil was treated with lOc.c. CHCI3 and 20c.c. iod. sol. 

(2) 0*186 „ „ 9> and 30c.c. „ „ 

11*5 o. c. Na^SgOft were reqd. for the excess of iod. by (1) 

21*5 ,9 99 99 n 99 9> (2) 

20-Oc. c. iod. soh+lOc. c. CHCla= 20*6c. c. Na^SgO, 
30*0 9, ,9 9) i» =^ 30*9 „ „ 

From which we get the iodine d^ree for 
( 1) as 63*42, and that for (2) as 63*88 
Mean of two =63*7 

Butlc.c.ya|SaOs=«lc.o. j^lXj^ 
Corrected number = 63*7 xto5= 61*8 
* The saponification equivalent of this sample was fouud to be 195*0. 
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lODINB DXOBIB 70ft SsSAME' OiL * 

(November 29, 1893.) 

(1) 0*2806 gnu oil was digested with 20c. a iod. aoL and lOe. o. 
CHOI,. 

5*9c. 0. NagSgO^ were reqidred for the excess of iodine. 

20c 0. 1 = 29*8c. o. Na^S.Oa' (Blank exp-) 

^ ,. ^ 23-9x001266xl00 ,^„„ 
lodme degree == 0*2806 ^ 

But Ic. c. MagSfO^ had the aictnal strength Ic. c. x (1 —0*02) ^ I 

COTrected number = 1077 (1-0-02) = 105-5 
(December 5, 1893.) 

(2) 01721 gm. oil was digested with 20c. c. I sol. and 10c. c. GHCl ^ 

(3) 0*2065 „ „ „ „ „ „ 

(4) 0-227 „ 

N 
20c.c. I sol.+10c.c. CHOls ==: 26-5 c. c. -^Na^S^O. (Blank titration) 

No. (2) required 10'9c. c. NagS^Og for the excess of iodine. 
No. (8) „ 8*2 „ „ „ „ „ 

No. (4) ,) o*4 „ ,) )9 ), ,, 

From which we get the iodine degree for 

(2) = 10-78) 

(3) t= 106-0 [ mean = 106-6 

(4) «= 106-4) 

But lo. o. Na^S^Oa = ^^c. I (1 -002) 

Corrected number = 1066 ( I - 002) = 104-6. 

Iodine Degree Foa Labd. 

(1 ) 0-2215 gm. lard was digested with 20c. c. I and lOo. c. GHCl. 

(2) 0-1995 „ 

15'lc. c NagS^Oa were required by (1) for the excess of iodine 

20c. c. I+lOc. c. CHCls = 24-1 c. c. NajSaO, (Blank exp.) 

9 X 0-01265 xlO» 
Iodine degree for (1) = ^,00 15 = ^*'^ 

/ox 8 X 0-012 65 xlO> ^^^ 

(2)- 5:r995 -^^^^ 

Mean of the two determinations = 51*0 

ButlccNa.S.Oa «= Ice. |^ Ix(l-0K)2) 

Whence corrected number = 50*0 

* The oil was eztraoted from the seeds by means of carbon bisulphide^ and it 
was the same as used for determining the saponification equivalent. 



Digitized by 



Google 



p. C. 'Rekj—'Ohemioal EsMtmincUion^ §rc. 



[ITo. 1, 



NOTE ON HCTBL'S IODINE ABSORPTION METHOD. 

There is some difference of opinion as regards the excess of iodine, 
which shonld be present after its absorption. Thompson and BallantTne, 
who have carefully revised the constants required in the analysis of 
some fats and oils, are of opinion that ** at least double the amonnt of 
iodine absorbed shonld be present." Care was taken to fulfil this 
condition in most of the analyses as recorded above. On reference to 
sesamS and earth-nut oils, it would appear, however, that it is not 
always necessary that the iodine should be in large excess. Thus in 
one case the excess of iodine corresponds to only 5'9c. o. N/IO Na,8,0g 
solution, and in another to only 4-7c. c. Na,S,0^, solution without the 
results being discordant. 

For convenience of reference the results obtained above are pre- 
sented below in a tabulated form: — 



TahU of 


constants in 


the analysis of fats and otb. 


Nature of Fat 


OR Oil. 


Saponitioa- 

tion eqai- 

valent. 


Glycerin 
per cent. 


Iodine 
abs(»piiion. 


Mustard oil 




172-176 


8-5 


970 


Niger-seed oil 


••• 


1900 


10-8 


120 


Oocoanut oil ..i 


••• 


2580 


ttt 


6-9 


Qhee ... 


• ••• 


218-222 


»•• 


83-6-39-4 


Mowa fat 


, ,„ 


1993 


..• 


61-8 


Mutton tallow 




199-5-206 


10-5 




Sesam^ 


• »* • 


189-9 


• «• 


1*04-5 


Jiard ... 


t ... 


195-4 


• .• 


50^ 


Earth-nut oil 


... 


I960 


.•• 


980 



SUMMARY AND CONCLUSION. 
It would thus appear that as the saponification equivalents of niger- 
seed oil, mowa fat, mutton tallow, sesame oil, lard and earth-nnt oil are 
very close to one another, their admixtures in considerable proportions 
cannot be detected by Koettstorfer's test. Even the saponification 
equivalent of ghee is not far removed from that of lard or tallow. The 
saponification equivalents of mustard oil and oocoanut oil are, however, 
highly characteristic. The iodine degrees, on the other hand, afford 
us valuable hints as to the nature of adulteration, the most reraarksble 
feature being the exceedingly low numbers for cocoannt <jjj and ghesL 
The results of the application of Beichert'e test will be communicated 
later on. 



Digitized by 



Google 



NOTE ON THE PUBLICATIONS 

OF THE 

J^SIJ^TIC SOCIETY. 



TBe Proceed iiigB of tlie A.^iiatic Society are issued ten times a year 
as soon aa pofrBible after the GeiieialMeetiit^s wiiieli are held on t!je first 
TVedneeday in eveiy month in the year est ept September and Otitober ; 
thej con f« ill an account of the meeting with some of the shorter and 
less important papers read at it» while only titles or short reeumef? of the 
longer jMipers, wIiicIj are snhBequeTitly piihliehed in the Jottrnaf^ are g-iven. 
The Journal conBisin of three entirely distinct and sejiniate volumes : 
Part I, contaiiuTi^ papers relating to Philology, Antiquities, etc. ; Part II 
coiitafning- papers relating to Phyaieal Science, and Part III devoted to 
Anthropology, Ethnology, etc. 

Each Part is issued in f(^ur or five numbers, and the whole forma 
thi^ee complete voJimieB con^eKponding to tlie year of puldication. 

The Jtmmal of the Asiatic Society was eommenccd iti the year ]8f32, 
previouB in which the papers read before the Society were published in 
a qaarto period jcal, eiititlt^d Asiatic Oesearche.'?, of which twenty volumes 
were iesiied hetweeii the years 1788 and 1831X 

The Journal w»s published regnlarly, one volume cot responding to 
each \^ear fi«oin lfe?3iJ to 1864; in that year the division into two parts 
above-men tionB<i was made and since that date two volnmefl have been 
issued regularly every year. From thitj year an additional volume, 
Part in, will be issued. 

The Proceedit*^^ "P ^^ **^^ J^^ ^^^^^ ^"^'*^''t' bound up with tlio 
Journal hut since t-timt dt^te have been Reparatelj issviod every year. 

Thft f n -' T^* i^ ^ list of the Asiatic Society's publicationa relating" 
to Phtq," J Q - nee, still in print, which can be obtained at the Sociefcy's 
House W R.'T f>sir*fe- StJreet, Calcutta, or frani the S<iciety'8 Agents in 
London i|^' TC^tr^^ Paal, Trench, Triibner and Co., 57 and 59 Lndgate 

fij^i £ n ^ 4^m*oTxr Mr. Otto Harraftsowitz, Leipzig^ Germany, 

each ... ,,. ... Be. 80 

Index to Vols. I--Xyill .,. ... 5 

^1*^*^ fcti^ ^Aaiatic Society from 1865 to 1809 (inch) @ 
oCit^^^^^ ^ «a ^T-^^ 1^^^ to date @ /6; per Ko, 
k Ni/DerJ^o. ; *^ f«,t>io Society for 1843 (15t), 18U (12), 1845 



MBNU of the ^^^^^ ( 12), 1848 (I2\ 1850 (7), 1851 (7), 1857 
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(ei 1R5B C^, 1S61 (4), 18t?2 ^5), 1864, (5j, 1805 (S), 1866 
(7). IS67 (0), 1868 (6), 1869 (B), 1870 (8), 1871 (7), 1872 
(8), 1873 (8), 1874 (8), 1875 (7), 1876 (7), 1877 (8), 1878 
(8), lR71t (7), 1880 (S), 18SI (7), I8s2 (6), 1883 (5), 1884 
(6), 1885 (ij), ISSG (8), 1887 (7), 1888 (7 and Suppl.), 1889 
(8 Lml :\ Siippl-), 1^00 (9 anil 2 Siippl), 1891 (7), 1892 
(7 antl Suppl-)^ 189:^ (11) @ l/B per Ko. to Subscribers and 
@ 2 ]^er No. to Non^Subscribers. 

J^^, B,—The ji (fires enclosed lit hrackefs give the nitmher of 
Nos. in each Volu}ae. 
Ceritenar)" Review o! the Rest^arches of fclie Society from 1784 

^1883 ... - ... ... ... Hs. 

Theobald's Catalogue of Reptilea in tbe Museum of the Asiatic 

Society ( E^ttra No., J. A. 8. B., 1868) ... 
Catalot^^ue of Marnmala and Birds of Burmali, by E. Blyth 

(ExUn No. J. A. S. B., 1875), 

Catalogue of I'ossil Vertebiata, .„ 

Catalogue of the Library of tbe Asiatic Society, Bengal 

Moore and Hesvitson'a Descriptions of New Indian Lepidoptera, 

Parts l-lll, with H coloured Platen, 4to. («;' 0/ each 
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OP THE 



ASIATIC SOCIETY OF BENGAL. 

Vol. LXIII. Part II.— NATURAL SCIENCE, 



No. II.— 1894. 



Novici© Indices VII. DescripHon of a new species of Meconopsis 
from Sikkim.—By D. Pbain. 

[Received March SlBi— Read April 4th.] 

Among the novelties obtained by the collectors working nnder Dr. 
King's sapervision in the Eastern Himalaya since the publication of 
the first volume of Sir J. D. Hooker's Flora of British India, one of the 
most interesting and elegant is a small species of Meconopsis collected 
in two localities near the Nepal frontier in 1888. Seeds of this plant 
were sent by Dr. King to Europe in that year, but unfortunately none 
of the numerous foreign correspondents of the Royal Botanic Garden 
appear to have succeeded in raising plants, and though the species has 
been carefully looked for since, it has not again been met with. When 
it is at length obtained it is likely to prove a very acceptable addition 
to European and North American horticulture. It has been the writer's 
intention for some years to publish the results of a critical study of 
the Indian PapaveraceoBf but the pressure of more urgent duties has 
hitherto presented the completion of his notes. As, however, members 
of the Society and others, in annually increasing numbers, make tours 
in Sikkim, it seems better no longer to defer the publication of a des- 
cription of this species so as to make its recognition possible to those 
who — and all who can use the work should— take with them on their 
journey a copy of the Flora of British India. To the brief diagnosis, in 
which its place among the species described in that work is shewn, a full 
botanical account is appended. 
J. II. 11 



i^ 



Digitized by 



Google 
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MEOONOPSIS ViGinER. 
(Jhr. Brit. Ind. i. 118.) 

* Scai>e8 radical, one-flowered, 
t Leaves pinncUisecL 

1. • Mbconopsis BELLA Train; quite glabrous. 

Al]pinb HiMALATi: Western Sikkim and Eastern Nepal; alt. 
12-14,CK)0 feet ; Dr. King's collectors ! 

Boot stout, fusiform; neck clothed with sheaths. Leaves many, 
2-4 in. long, petioled, 2-3-jugatel7 imparipinnatisect. Scapes slender, 
numerous, glabrous. Flowers 2-3 in. diam., pale blue. Petals 4-5. Ovary 
globose, style shorfc, stigmas 6. Capsule obovoid, ^-f in. ; seeds with 
lax reticulated testa. 

t t Leaves suhenttre or entire. 

1. M. siMPLiciFOLU E. /. ^ T. ; softly hairy. 

2. M. HORBiDULA fl". /. 8f T. ; prickly. 

* * Stems leafy. Flowers racemed or panicled. 

3. M. ACULBATA Boyle^ etc., as in " F. B. I." 

Meconopsis BELLA pevennis ; glaberrima; rhizomate minimo digito 
crasso collo extruso et vaginis foliorum anni antecedentis vestito ; foliis 
omnibus radicalibus longe petiolatis, glabris ; petioli margine ad basin 
versus in vaginam membranaceam dilatato; lamina circumscriptione 
ovato-lanceolata, 2-3-jugim inparipinnatisecta, segmentis 3-partitis, 
lobulis ovato-obtusis ; scapis numerosis gracilioribus, simplicibus, 
1-floris ; floribus majusculis coeruleis, sepalis 2, petalis 4-5, staminibus 
QO (circa 80) ; ovario ovato, placentis 4-5, stylo distincto, stigmate 
radiatim 4-5-lobo; capsula substipitat^ obovoidea; seminibus numerosia 
testa laxa reticalatis et pseudostrophiolatis, embi^^Qge basilari parvo. 

In Himalaya orientali : Sikkim, in tractu Jongnaptld^e-kiong-la, 
circa 12,000 p. s. m., et in Nyegu ad fines Napaliae orientaleft^t^^ 
p. s. ra., Kingii mercenar. ! In mense Julio floret. 

Rhizomate 12 cm. longo, hoc 1'5 cm. crasso, parte subafirio pk 
quam 2 cm. ; foliorum, iis Gorydalis leptocarpm similium, petiole 6-JO cm 
longo, lamina 25 cm. longa hoc 1-1-5 cm. lata, lobulis 5 mm. longis his 
3 mm. latis ; scapis 6-10 cm. longis ; sepalis 12 mm. longis, his 8 mm 
latis, ovatis; petalis 30 mm. longis, his 20 mm. latis, ovato-'rotundatis • 
staminibus filamentis filiformibus 6 mm. longis glabris, antheribua 
(esp. sicco aureis) 25 mm. longis, vix 1 mm. latis, oblongis; ovario 
5 mm. longo, stylo 3 mm. longo; capsula matura 15 mm. longl obpv- 
riformi in stipite 4 mm. longo attenuata; seminibus J*25 mm. loniris 
3. mm. latis. ' ^^' 

NuUi speciei Meoonopsidis adhuc descript® arote affinis. 
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Noviciao Indicas YIII. Borne additional species of CouYolvnlaoeee. — 
Bj D. Prain. 

[Received Mar. Slstj^Bead April 4th.] 

It is now nearly eleven years since the account of the Indian species 
of this order by Mr. G. B. Clarke, was pablished (Flora of British India^ 
iv., pp. 179-228: June 1893). In this interval, some forms new to the 
area dealt with in the Flora, including a few that appear to be new to 
science, have been reported from various localities, chiefly, however, 
from British Indo-China, and from Malaya. 

Having been directed by Dr. King to re-arrange the Indian mate- 
rial of the order preserved in the Calcutta Herbarium, in such a manner 
as to incorporate the new material as nearly as possible on the lines of 
Mr. Clarke's account, the writer, while doing so, has drawn np, as he 
did in the case of the Lahiatce, descriptions of all the species, whether 
new to science or not, that are new to the Indian area, with a view to 
their presentation to the Society, in the hope that they may prove use- 
ful to members who require to use the Flora of British India in the field. 
As on former occasions, the descriptions have been made as nearly as 
possible in the style of those of the Flora. 

Of the majority of the forms which have been previously de- 
scribed, but which are now for the first time reported as Indian, and of 
all the forms that are now being described, as the writer believes, for 
the first time, examples have been sent by Dr. King, Superintendent of 
the Royal Botanic Garden, to Mr. Dyer, Director of the Royal Gardens, 
Kew, for favour of comparison with the Indian material in the great 
national Herbarium there. In this way it has been made certain that 
none of the species now described as new exist under older names in 
the two Herbaria of Kew and Calcutta, which are the most richly endowed 
with Indian specimens. 

The writer would wish to convey his thanks to Mr. Dyer, the 
Director, and to Dr. Stapf, the Assistant for India at Kew, who made 
the necessary comparisons, for their kindness in affording him the 
assurance required to render the validity of these species probable. 

1. ERTCIBE RoxB. 

16. Ebycibb PEGUBN3IS Train, Erycibe paniculata Boxh. VAB* peg- 
uensis : Clarice, Flor. Brit. Ind., iv, 180. E. glaucescens Kurz, For. Flor, 
Brit. Burma, ii, 214 in part, not of WalL 

Besides the points alluded to by Mr. Clarke, this plant is distin- 
guished from E. paniculata Roxb., by the much larger fruit and by the 
margin of the corolla, which is white, not yellow, being undulate 
onlyt not finely crenulate. 
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Chittagong: common. Arracin; Prain! Pegu: Kurz ! Tknas- 
8ER1M, common. Andamans ; Coco Islands. Frain ! South Andaman ; 
common. Nicobars; Kurz! 

This plant appears to- take the place of E. paniculata thronghont South-western 
Indo-China. This constitutes, by his specimens, the major part of E. glaucescens 
of Mr. Kurz, in the Forest Flora of British Burma, 

2, Ertcibb kxpansa Wall, Erycibe coriacea Kurz, For. Plor. Brit. 
Burmaj ii, 213 in part not of Wall. 

Add to localities of F, B. J. : — Malay Peninsula ; Eedab, Curtis^ n. 
2128 ! 

Flowers pinkish-white (Curtis). There is no example of Wall, Cat, n. 1387 
{Erycihe coriacea Wall.) at Calcutta ; Mr. Kurz has identified with that species 
both WalL Cat, n. 1831 (the type of E.expansa) and Heifer 5879 {E, ferruginoaa Griff. 
K. D.), hence the discrepancy between his description of E, coriacea, and those of 
Ohoisy, and of the F, B, I, 

3. Ertcibb subspicata WaU. Erjcibe paniculata var. snbspicata, 
Choisyf Ann. Sc, Nat. 2, i, 222 and DO, Prodr, ix, 464. Erycibe pani- 
culata Kurz, For, Flor. Brit. Burma, ii, 214, hardly of Boxb. 

Add to localities of F, B, I, :— 

BoOTAN ; alt. 2000 ft., King's collector ! Upper Assam ; Akha Hills, 
King's collector! Golaghat district, Jenkins! Mann! Tenassebim : 
Brandis ! Parish (Dr. Stapf in litt,). 

This IS certainly, as Choisy and Kurz indicate, and as Mr. Clarke admits, very 
near E. paniculata Rozb. The writer, howoTor, agrees with Ifr. Clarke in consi- 
dering it quite distinct.* The flowers and fruits in this species are hunger 
than in E, paniculata^ the flowers being larger than even in E, peguensie. The 
lobules are more deeply erose than in E, paniculata $ much more so than in E, pegu. 
ensis. 

46. Erycibe ANOULATA Pratn ; brauchlets angular pubescent, leayes 
obovate, base cuneate or rounded, apex shortly acuminate or rounded 
sometimes deeply emarginate, coriaceous, glabrous, lateral nerves visible 
above, distinctly raised beneath, cymes in axillary and terminal racemes, 
Erycibe paniculata Mig., Flor. Ind, Bat. Suppl. 248 ,* not of Bozb, 

Malay Peninsula ; Pei-ak, Larut, Kunstler n. 7379 ! Dijong, Searte- 
chini n. 1816 ! Distrib. Sumatra ( Teysmann Hort. Bog. n. 3682 !) Java 
(Kurz!) 

A robust scandent shrub (Scortechini) or strong creeper (*'over 100 feet,^' Kunstler) 
with stem 4-6 in. diam., branches terete glabrous, ultimate brauchlets angular rusty- 

* Equally distinct appears to be a species collected in New Guinea by HeUwig 
(n. 87 ex Mus, Bot. Berol,) and by Forbes (n. 439). This has flowers much as in 
E. paniculata, but the racemes are shorter, the fruits smaller, and the leaves ovate- 
acute with rounded bases and petioles i-k in. long, much smaller (l|-8i in. by 
}-l in.) and more thickly coriaceous. To this species the writer would giye the 
name Erycibe Hcllicigii. This has been issued as B, paniculata from Berlin* 
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pnbeeoent. Leaves petioled 4-8 in. by 2-4 in., lateral veins 5-8 pairs, raised beneath 
as in ff. glomemta thongh not so prominently (and not as in that species impressed 
above) secondary veins indistinct ; petioles | in., rasty puberulons. Cymes with 
angular rachis clothed with dark-red tomentnm, axillary 1-6 in. by 1-li in., termi- 
nal 7-10 in. long, with at times floral leaves intermixed. Pedicels \-^ in. Sepals 
orbicular, outer stellately rusty tomentose, inner ciliate. Corolla white, lobes spread- 
ing } in., interlobular portion hirsute externally, lobules glabrous, ovate-oblong, 
margins slightly undulate. Ben'y not seen. 

This very distinct species is the Erycihe paniculata of Miquel's Supplement 
from Sumatra, as the example of Teysmann's gathering from Danoh Tjaloh, Moerie, 
preserved in the Calcutta Herbarium, shows. It also occurs in Java. 

6. Ertcibe malagcensis Clarke. 
Add to localities of F. B. L :— 

Malay Peninsula : Perak, Scortechini 2196 ! Kunstler 3180 ! 3576 ! 
Penang, Maingay 1154 ! 

Berry purple when mature. Corolla tube very mach shorter than in E, jxintcii- 
lata. 

7. Ertcibe Princei Wall, 
Add to localities of F. B, I. ;— 

SiNOAPORE, Kur2 ! Eullett ! Add to distribution ; Sumatra (Forbes 
n. 1826!). 

The plant that is known in the Buitenzorg garden as Erycibe tomentosa Bl. is 
this species. The Hort, Bogor, identification is most probably accurate, in which 
case Blume's name {Bijdr, 1048) will replace Wallich's more recent one. 

8. Ebycibb Griffithii Clarke. 
Add to localities of F, B. L :— 

Penang : Gaudichaud 120 ; Curtis 181 ! Kunstler, 1458 ! 

Corolla waxy cream-yellow, lobes very narrow, spreading iin., interlobular portion 
densely red-pubescent externally, lobules small, glabrous, narrowly oblong, obliquely 
cut, acute, divergent. 

11. Ertcibe oloherata Wall. 

A small tree, 10-20 feet high, with strong straggling shoots ; flowers creamy 
yellow, " with strong odour of unripe turnips " (Proudloch,) Corolla lobes broad, 
spreading fin.; interlobular portion rusty-pubescent externally, lobules ovate, 
margins erose throughout. 

The corolla is much like that of B. coriacea var. fragrans, but the lobules are 
broader and are erose instead of merely undulate. 

It is still doubtful if this be the same as Blume's E, glomerata* Miqnel says 
it is not; but there is no example of MiqueVs plant {Zollinger n. 706) at Calcutta, 
nor is there any Java specimen here that will suit Miquel's description^ or that will 
match with Wallich's plant. Blume's description is quite inadequate. 

12. Ertcibi aenea Prain ; branchlets round, densely mstj-tomen- 
tose, leaves quite glabrous, narrowly oblong or elliptic to an obtuse apex, 
base cuneate, very coriaceous, nerves impressed on both surfaces, cymes 
:^1 jin., minutely closely rusty-tomentose. 
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Malay Peninsula : Perak, at 2,000— 2,500 ft. ele^.^Kunstlern. 7337 ! 

A voiy large climber, " 100-160 ft. long, 2-3 in. diam." (KunsUer). Leaves 2i-6 in. 
by 1-2 in., shining, often blistered beneath ; lateral nerves 5-6 pairs with a distinct 
marginal nerve, secondary veins also distinctly impressed especially beneath, petiole 
) in., or less. Cymes axillary 8-20-fld. peduncles and bracteolate pedicels (| in long) 
rnsty close-pnbescent. Sepals orbicular, closely brown-tomentose. Corolla lobes 
spreading i in., pale yellow ; interlobular portion pale-brown tomentose externally, 
lobules ovate-oblong, margins undulate. Berry not seen. 

Allied to Eryeibe coriacea, but with smaller and more coriaceous loaves, and with 
flowers more like those of E. glomerata. The leaves when dry are of a coppery red 
colour. 

3. Ertcibk praecipua Prain; brancUets round, quite glabrous; 
leaves Tery coriaceous, nerves obscure on both surfaces, long petioled, 
narrowly elliptic, attenuated to both ends, apex obtuse ; cymes axillary, 
small lax few-fld. 

Penang : Government Hill, Curtis n. 911 ! 1273 ! 

A large climbing shrub, branches round. Leaves IJ-S in. by f-H in., all 
nerves quite obscure ; petiole i in., glabrous. Cpmes i in. 5-8-fld., minut^y ad- 
pressed pilose, pedicels bracteolate, i in. Sepals orbicular, outer minutely, inner 
densely, closely rusty pubescent. Corolla lobes very narrow, spreading i in. ; inter- 
lobular portion rufous pubescent intemaUy and externally ; lobules small, glabrous, 
narrowly oblong, subacute divergent. Berry coriaceous rough, ovoid, } in. long | in. 
across, pointed. 

This species is not easily differentiated from Erycihe Maingayi — of which 
there is no specimen at Calcutta — by the somewhat incomplete diagnosis of 
the jP. B. J. All the characters given for E, Maingayi apply to E, praecipttOj except 
the explicit one of * hairy innovations' and the implication that its secondary 
nerves are distinct. E, Maingayi is, however, said to appear to be allied to E, 
Prince*— an aUiance by no means marked in E, praecipua. This, coupled with the 
fact that B, praecipua has been distributed by Mr. Curtis as E, cofriacea^ and that 
Dr. Stapf informs him that the plant has been associated (though not identified) 
with S. coriacea at Kew, assures the writer that it is distinct from B. Maingayi. 

B, coriacea is a species founded on Wall, Cat, n. 1837, from Chittagong, a plant 
that has apparently been lost. It was seen and described by Choisy (Ann, 8c, Nat, 
2, i, 224), but it is not present now in the Wallichian type Herbarium, or in the 
Herbaria at Kew and at Calcutta. But Choisy considered E, fragrans, Wall. {C<tt, n. 
1836) con-specific with E, coriacea ; whence we may infer that the flowers of S. 
fragrans are similar to, if not identical with, those of E. coriacea. 

In B, praecipua the corolla lobes are long and narrow, with small divergent 
auriculate lobules, as in E, Oriffithiif and to a less degree in E. Btapfiana^ while the 
interlobular portion of the corolla lobes are densely pubescent within . as well as 
without* In B. fragrans the lobes are short and wide with large ovate over-lapping 
lobules, the interlobular part of the lobes being glabrous within as in every other 
species of Erycihe in the Calcutta Herbarium except E, praecipua. 

Had this character been present in the lost E, coriacea, Choisy would never 
have united with it Wallich's E. fragrans ; unless the same character is present in 

the corolla of B, Maingayi (which has not as yet been described), this alone siho^t^T ' 

be sufficient to distinguish E. praecipua from all the hitherto described species of 
Erycihe, 
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14 Ertgibk Stappiana Prain ; branchlets round glabrous, leaves 
large usually elliptic or oblong, narrowed to a cnneate or narrowly 
truncate base, apex shortly blunt acuminate, sometimes narrowly lan- 
ceolate, coriaceous, glabrous paler beneath, lateral nerves raised beneath, 
cymes in axillary clusters, 

Malat Peninsula: Perak; at considerable elevations, 800-3000 
feet, Kunstler, 4015 ! 4115 ! 7784 ! Scartechini, 1793 ! Tenassbrim Parish ! 
A shrabby or slender climber, much branched. Leaves 4-7 by 2-8 in. oblong 
or elliptic in all the Perak specimens, narrow lanceolate 4^ by li in. in Tenasserim 
ones, lateral nerves 4-6 pairs, obliquely ascending (the lowest pairs extending more 
than i-way along the margin) visible above and raised beneath, secondary veins 
reticnlately raised beneath inconspicuous above, petiole \ in. glabrous. Cymes |-2 
in. long, in fascicles of 4-9, from an axillary woody protuberance, 6-20-fld., peduncles 
densely dark-brown tomentose as are the braoteolate pedicels -f^^ in. Sepals 
orbicular densely brown-tomentose. Corolla lobes narrow, spreading ^ in., waxy 
white within ; interlobular portion very dark-brown tomentose externally, lobules 
narrow divergent, slightly crenulate along the obliquely truncate apex. Berry ovoid 
} in. long, i. in. diam., densely clothed with a fine dark-brown velvety tomentum. 

A remarkable species, well characterised by its leaves, which bear a striking 
superficial resemblance to those of Casearia macrocarpa, and by its velvety epioarp. 

15. Ebycibe FESTivA Prain ; branchlets angular, sparingly pubes- 
cent, leaves rather long petioled large thinly coriaceous glabroas, elliptic 
or oblong, base cnneate, apex long acuminate, lateral nerves distinct on 
both surfaces, especially beneath, cymes very short, few-fld. 

Malay Peninsujjl : Singapore, Hullett n. 624 ! Perak, Kunstler n. 
6445! 

A small tree (Eullett) or creeper, 60-70 feet long (Kunstler) branches grooved or 
angular. Leaves 8-6 in. by li-2i in. dark green, lateral nerves 7-9 pairs, secondary 
veins invisible, petioles i-} in. Cymes axillary many-fid., peduncles |-J in., rusty 
pubescent; pedicels bracteolate rusty pubescent ^ in. Sepals rusty pubescent 
orbicular. Corolla lobes broad, spreading } in., pale greenish white ; interlobular 
portion brown tomentose externally, lobules ovate, margins deeply erose throughout. 
Berry not seen. 

Besembles most closely E. alhida, but differs very markedly in tomentum 
in size of flowers and in shape of corolla lobules. A very distinct species. 

16. Ebtcibe albida Prain; branchlets round sparingly pubes- 
cent leaves very large elliptic or narrow oblong shortly attenuated at 
both ends, coriaceous glabrous pale beneath, lateral nerves visible but 
not raised on both surfaces, cymes very short, few-fld., flowers large. 

Malay Peninsula : Perak, Kunstler n. 7373 ! Scortechini. Pungah, 
Curtis n. 2947 ! 

A shrub {Scortechini, Curtis) or small tree {Kunstler) 10-20 feet high, erect, 
much spreading. Leaves 7-12 in. by 3-6 in., dark green above waxy pale greenish 
yellow beneath {Ktmstler) ; lateral nerves 8-9 pairs, secondary veins invisible, petiole 
i-i in. Cymes axillary 6-6-fld., peduncles ^ in., flowers nearly sefisil^ with 9 
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slightly rnsiy pubesoent braoteoles at the base of the oalyx. Sepals BubglabrooB 
pale waxy green {Kunstler) orbicular, margins ciliate. Corolla lobes narrow, spread* 
ing li in. white; interlobular portion rufous externally, lobules oblong obtuse 
slightly crenulate at the apex. Berry not seen. 

The very large leaves pale beneath, the large flowers with nearly glabrous 
calyx and the erect habit render this species very distinct from any of the others 
here described. 

2. RIVEA Choisy. 

1. BiYEA. ORNATA Choisy^ Cotivolv. Or. 27, t. 3 and DG. Prodr. 
ix, 326 ; Sweety Hort, Brit,^ ed. iii, 481 ; Wight in Cole. Jowm. Nai. 
Hist, viii, 179, t. 6, f . 1 ; HI. t. 168 bis, f, 1, and Ic. PL t. 1356 ; 
Dalz. Sf Oihs., Bomb. Fl. 168. 

VAB. typica Clarke^ Flor, Tnd. iv, 183 (excl. syn. Boajt., Wall,, Ham. 
Sweet and Brand.), Convolvalaa oandicans Both., Nov, Sp. 106 ; Boem. 
Sf Schult., Syst. iv, 273 and 790 (not of Soland. [Ipomcea fastigiata'], 
nor of Bottl, WiUd., Wall, and Boem. ^ SchuLt., I. c. 302 [Bivea 
hypocrateriformis"] ). Lettsomia omata, Wall, in Bossb, Flor. Ind,, ed. 
Garey 8f Wall, ii, 86 in foot-note (not of Boxh,), A shmb with climb* 
ing stems and orbicalar-cordate leaves, densely silky tomentose beneath, 
acute sepals and mostly 3-fld. peduncles. 

Dkcgan Peninsula: common in dry jungles, &c. Getlon; in the 
hotter parts of the island. 

There is nothing to add to Mr. Glarke's excellent description of this plant, which, 
as he remarks, appears strictly confined to South India and Ceylon. 

Var. Griffithii Glarke, Flor, Brit, Ind. iv, 183. An erect stout shrub 
with branches at length twining, leaves reniform, rarely orbicular- 
cordate sparsely grey-hirsute beneath, sepals obtuse, peduncles mostly 
7-fld. Lettsomia omata Boxh. Hort, Beng, 13; Flor. Ind., ed. Garey 
Sf Wall, ii, 86 {text) and Flor. Ind. i, 496. Argyreia omata Sweet, 
Hort, Brit. ed. ii, 373 ; Brandts, For. Flor, 343. 

SuB-HiMALATAN region, from the Sivaliks to the Sikkim Terai : 
common. Sivaliks : Falconer ! Oamble ! Dehra Dun : Vicary ! Nepal Terai 
Wallich 1369/1 ! Sikkim Terai at Jhenaikuri, at Tukria Jhar, and in 
the Sivoke Sal Forest, Gamble. 

A complete account of the synonymy is given here as it is almost certain that 
these two plants, first clearly differentiated by Mr. Clarke, are really specifically 
distinct. The specimens in Griffith's Herbarium are from the Boxburghian plants 
of the Calcutta Botanic Garden. Boxburgh originally got the seeds from General 
Hardwicke who collected largely in the Western Himalayas and along their base, 
but did not, so far as can be ascertained, collect in Southern India. In any case 
the plant figured by Roxburgh in his Ic, Ined., and described by him, is not the 
South Indian but the Sub-Himalayan plant. It is to the latter that Roxburgh's 
trivial name of ' omata' ought therefore rightly to belong; but as its application 
to 9oth's Oonvolulus candicans has now become stereotyped, it will be necessary to 
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allow the name Bivea omata Ohoisy, to oontinne to designate the plant from Southern 
India, and be preferable to name the North-Indian one Rivea Boxhurghiu ConvoliUus 
Tarita Ham. (Wall. CtU.n, 2258} is not at Oalcnttai the plant was collected at 
Monghir : if it really be this species, it is probably not from a wild plant ; the only 
Rivea reported, since Dr. Bachanan-Hamilton's time, from the Monghir Hills is R. 
hypocrateriformis, which is common thronghoat Behar. 

3. ABGYBEIA Lour. 

3 b. Aegyrbia vkhusta Ghoisy, Convolv. Or. 36, and DG. Prodr. 
iz.9 830; leaves ovate cordate, obtuse or acute, glabrous above grey 
tomentose beneath ; corymbs peduncled dense ; bracts narrow oblong- 
obtnse with a few ovate-acute larger intermixed, and asnally one or two 
foliaceons large ones at base of corymb ; corolla sparingly hairy without ; 
berry brownish, fruiting sepals lanceolate-reflexed. Argyreia argentea 
VAR. vennsta Clarke^ Flor. Brit Ind. iv., 185. Argyreia zeylanioa var. 
hirsnta Kurz^ For. Fhr, Brit. Burma, ii., 215. Convolvulus festivus 
WaU. Gat. n. 1414 (not Argyreia festiva Wall, PI. As. Par). 

Bbngal : Faridpur, Glarke. Burma : Pegu, McLelland, B. Scott ! Ava, 
WalUch ! Mandalay, etc., King*s Collectors ! common. 

A large climber. Leaves nsnally 8-4 in. diam. (lower leaves sometimes as 
mnch as 7 in., diam.) qnite glabrous above at all stages ; petiole 2|-4 in. long. 
PedwMiUs 2-4 in. } corymbs rather large ; bracts nsnally } in. by | in. Corolla 1 i in. 
to 1} in. long, tnbnlar fonnel-shaped, li in. wide at month i white or pale purple. 
Berry ^ in. diam., globose, very hard and tongh ; sepals ultimately exceeding | in., 
in fruit ooriaoeous deflexed. 

A very distinct species, easily differentiated from A, argenteOf with which Ghoisy 
and Clarke have associated it, by its leaves glabrous above, its totally different 
tomentum on the leaves beneath; its longer, narrower, more reflexed sepals, and its 
smaller hard fruit. 

5. Argyreia Hookbri Clarice. Add to synonyms of F.B.I.: — 
Argyreia zeylanica var. pppulifolia Kure, For. Flor. Brit. Burma ii., 215. 
Lettsomia ? Kurzii Clarke, Flor. Brit. Ind. iv., 196. 

Add to localities :— 

Nepal : SeuUy ! Assam : Goalpara, King's Collectors ! Burma : Chin 
Hills, Prazer ! Pegu, Kurz ! Andamaks : Coco group, common, Prain ! 
South Andaman, common, E. H. Man ! King's Collectors ! 

6. Arotreia splbndbns Sweet. 
Add to localities of F. B. I. :— 
Naoa Hills: Clarke, Collett! 

7. Argyreia Championi Benth.,Fl. Hong-kong, 236 (1861). A. 
obtecta, Clarke, Flor. Brit. Ind. iv. 186 (1883). Convolvulus obtectus 
Wall. Cat, 1416. Rivea P obtecta Ghoisy, Convolv. Or. 28 and DC. Prodr. 
ix^ 326. Letteomia Championi Bth. ^ Hook.f.^ Gen, PL u., 869. 

J. ir. 12 
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VAB. typica. Add to localities of F, B. L : — 

Burma : Karen Hills, Mason ! Shan Hills Oollett ! Pega Yomah, 
Kurz ! Andamans : Coco group, Train ! Malay Peninsula : Perak, Soorte- 
ohini ! DiSTBiB. : China. 

TAB. obtnsifolia. Add to localities : — 

Andamans : Port Blair, very common ; E, H. Man ! K%ng*s OoUectars ! 

This species, nearest to A, »plend€n$, is well distingnished by the marks indicated 
by Mr. Clarke. 

The two Tarieties are perhaps hardly separable, the original specimens of 
A, Championi, from Hongkong, which is not separable from Wallich's Conro/trW«< 
ohtectus, being intermediate as to form of leaves between the two. The leaves in 
the first variety (which includes here aU forms with acute leaf-apices) vary in size 
from 8 by li in. (in Wallich's), or 8 by 2 in. (in Bentham's) original specimens, to 8 by 
8i in. in some of Eurz's (from the lower part of the plant) in Pegu specimens, and 
in shape from elliptic-oblong (which is usual) to sublanceolate in some from Tenas- 
serim {Oallatly, 657) and Kedah (Curtia, 2582). In Gallatly's specimens, however, 
leayes of the usual type occur on the same branch with the narrow ones referred 
to. The base, moreover, which is usually cuneate is sometimes rounded, especially 
in the Peg^ the Karen, and some of the Tenasserim specimens ; but the same 
branches bear leaves of the ordinaiy type. Similarly, in the Andamans, branches 
of VAR. dbtusifolia (which here includes the forms with apices of leaves obtuse) 
bear at the same time some leaves with acute tips. 

Both varieties vary in degree of tomentum, especially on the upper surface : 
those from Pegu, the Karen Hills, the Gooo-group, and some, but not all, from 
Tenasserim and the Andamans being glabrous above ; the others (including both 
Wallich's A Bentham's types) are sparsely hirsute. The tomentum beneath is 
usually brown, but is grey in the Hong-Kong plant, and in that from the Pega 
Tomah. This closely resembles in flowering calyx and in foliage Argyreia ? mollis 
Ghoisy, from Java, and from Sumatra (Teysmann, n. 4382, Hort. Bogor.) which has* 
however, a very different calyx (sepals sub-connivent) in fruit. 

22. Aegyreia Daltoni Clarke, 
Add to localities of F. B. I. :— 

Madras Prbst: Oanjam, ai Enkubalu, alt. 500 ft, and in Bampa 
State, alt. 2000 ft., GambU, n. 13766, 15995 ! 

36. BLINKWORTHIA Choisy. 

tlreet or scandent or trailing shmbs with slender branches. Leaves 
oblong or elliptic sparsely strigose beneath. Flowers axillary solitary 
involucrate, pedicels short, usually four-bracteate, bracts small coria- 
ceous. Sepals sub-orbicular sub-equal coriaceous, slightly accrescent. 
Corolla campanulate waxy-white, limb very slightly lobed. Stamens 
included ; anthers oblong. Ovary 2-celled, surrounded by a prominent 
tubular disc ; locules 2-ovuled ; style filiform, stigmas 2, sessile globose. 
Fruit indehiscent, baccate, 4-1 seeded. — Species 2, Indo-Chinese. 

1. Blinkwobthia lycioipbs Ohoisy, Oonvolv. Or. 48, t. 6 and DO, 
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Pii)dr, ix., 3S4 ; erect, brandies Diliiiei*otis slender, short, rigid ; flowerd 
longer than the leaves, briUits narrowly oblong, pedicels very short. 
Coll. ^ HemsLy Journ. Linn, 8oc. xxviii., 94, 1. 15. Convolvnlus lycioides, 
WaU, Cat, 1390. 

Burma : Kyauk-Taloong, WaUich ! Pegu Yomah, Kurz ! Meiktila, 
CoUett ! Tagonng, Up-slay, /. Anderson ! Pienmona, King's Collectors ! 

An erect bosh, 6-10 feet ; ultimate branches etraight, yirgate, 2-10 in. ; Uaiiti 
nmnerouB f^ m. by i-\ in. glabrons above sparingly hirsate beneaih, as ard thd 
branches, peduncles and outside of the bracts ; ^peduncles \ in., bracts | in. long ; 
pedicels 0-^ in. Sepals | in. (fruiting \ in.) diam., glabrous, as are the pedicels. 
Corolla i in., white. Berry 4 in. diam. 

2. Blinkwobthia convolyuloidbs Prain ; climbing or trailing, 
branches few slender long flexoos ; flowers shorter than the leaves, 
bracts ovate-oblong, pedicels distinct. 

Burma : Kendat Frazer ! Myingyan Prazer ! 

A climber, over 40 feet long (Kendat specn.) or a prostrate creeper (Myingyan 
specn.), ultimate branchlets 10-18 in.; leaves sparse li-2 in., by i~f in., glabrous 
above sparingly hirsute beneath, as are the branches, peduncles, and bracts externally 2 
pedufu-les {-^ in. Sepals \ in. diam. (in fruit i in.) glabrous, as are the pedicels. 
Corolla } in. campanulate, white. Berry ^ in. diam. 

This has distinctly larger leaves, bracts, sepals and fruit than B. lycioides, 
though the writer would not on these grounds alone claim for it the rank of a species. 
The habit, however, is too digeverent to admit of its treatment as a mere variety. 
This is not a case of what is under ordinary circumstances an erect shrub becoming 
a climber under suitable conditions ; the field-notes made by the Calcutta Garden 
collector show that even when deprived of support this remains a weak, slender, 
prostrate species. 

s 

4. LETTSOMIA Roxb. 

The difference between Argyreia and Lettsomia consists in the ovary being 
completely 4-celled in the former, only 2>celled in the latter} not infrequently, 
however, a partial dissepiment is found at the base of the cell in Lettsomia ; the 
fruits are in both genera indehiscent. 

In Ipomoea (§§ Batatas and Quamoclit) the ovary is, as in Argyreia, completely 
4-oelled; in Ipomoea (§§ Calonyction, Aniseia, and Euipomoea) the ovary, as in 
Lettsomia, is 2-celled, while in many of the species of Buipomoea the same partial 
dissepiment . is found at the base of the cell. If, therefore, Ipomoea is to retain 
within it those plants of both classes where the fruit is dehiscent it seems essential 
that the plants of both classes where the fruit is not dehiscent should be included 
in one widened genus Argyreia, Choisy in his monog^ph of ConvolvuXaeeae 
(DO, Prodr, ix,), includes Bozburgh's Lettsomia in Argyreia ; but breaks up Ipomosa 
into as many genera as there are now recog^nised sections. Bentham and Hooker, 
{Oenera Plantarum, ii.) on the other hand, recognise, and it seems very justly so, a 
widened Ipomoea which includes all of these, but separate Lettsomia from Argyreia, 
The opinion that Lettsomia and Argyreia deserve to be re-united has been fcMrmally 
expressed by Gollett and Hemsley {Journ, Linn. Soe, xxviii, 95). With that opinion 
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the wriier qoite agrees. Whether it be accepted generally or not, it is certain that 
any system of arrangement of the Convolvulacece which recognises LetUomia as a 
genns apart from Argyreia, must of logical necessity rehabilitate the Tarions aectiona 
of Ipomoea as separate genera. 

26. SuB-OENUS 1. EuLETTSOMiA LAXIFLOBA Pratn ; leaves oordate 
mncroQulate sparsely adpressed-hirsute, ultimately glabresoent above, 
rather thinly grey-tomentose beneath; peduncles long round white^ 
tomentose ; corymbs many-fld. lax axillary or arranged in large terminal 
panicles ; bracts small lanceolate obtuse deciduous, outer sepals ovate, 
inner lanceolate rather narrower, all externally densely patently grey- 
hiraute. Argyreia laxiflora Prain Mas, 

Upper Burma: Ava, Wallich (Gat. n. 1^62 in part) ! Ngyah Kynn, 
/. Anderson ! Chin Hills, King's Collectors ! Shan Hills, frequent. King's 
Collectors ! 

Scandent, branches closely white- tomentose ; leaves li-2i in. long, 1-1 i in 
across; petioles f-H in., peduncles 8-4 in.; corymbs 4-12-fld. pedicels i-|in.; 
bracts ^ in. Sepals ^ in. long, outer i, inner ^ in. wide. Corolla f in., narrowly 
tabular below campanulate above, purple, hirsute externally. Statnens exsertod. 
Capsule i in. red, as are the fruiting sepals within. 

This species is a member of the group to which Lettsomia aggregata {Argyreia 
aggregatOf Choisy), L. mysorensis, and L. hella belong. The corolla is exactly like 
that of L, aggregatat the calyx is almost like that of L. hello. From the former it 
differs in having small bracts, from the latter in having long peduncles : from both 
it is distinguished by its lax cymes. From L. mysoreneis it is distinguished by its 
inner sepals being as long as the outer. 

3. Lettsomia bella Clarke. 
Add to synonyms of F. B. I. ;— 

Argyreia tomentosa Choisy var. cordata Choisy^ DC, Frodr. ix., 33.3 
Convulvulus multibracteatus Wall. var. j3 cordata Wall. Ca4. n. 
14/OS/p. Convolvulus vestitus Wall Cat. n. 1411. 

Add to localities of F. B. I. :— 

Nepal : Wallich ! Oanjam : Baibali, Gamble ! 

4. Lettsomia bracteosa Clarke. 
Add to description of F. B. I. : — 

Corolla 1| in. long, campanulate ; stamens included. 

Add to synonyms : — 

Argyreia tomentosa Choisy^ DO. Frodr. ix., 333, (except as to the 
description of the corolla which refers to Lettsomia aggregata var. 
osyrensis). Convolvulus multibracteatus Wall. Oat. n. 1408/1 in part. 

Of two gatherings issued under this name by Wallich, one is this species, the 
other is Lettsomia aggregata var. osyrensis. 

7* Lsttsomu hirsutissima Clarke. 
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VAK. tjrpica; leaves rather widely ovate-cordate, bracta oblong. 
Add to localitiee of F. B. I. :— 

Uppbb Burma : Myingin, Prazer! 

VAR. Collettii Prain ; leaves narrower, bracts lanceolate. L. stri- 
gosa Coll. ^ Hemslj Joum. Linn. 800. xxviii., 95, not of Uoxh. 

Upper Burma: Shan Hills at Fort S tedman, CoZte« n. 5! King's 
Cottedcyrs ! Maymyo, King^s OoUeciors ! 

This differs from the type in the leaves, which more resemble those of L. setosa ; 
and in the bracts, which are quite unlike those of tme L. hirsutissinM. The in* 
florescence, calyx and corolla are quite like those of the true plant, but the corolla 
is reported in the Majmyo gathering to be white ; that of true £. hirsutissima is 
said by Prazer to be purple. It is not impossible that this may^ultimately prove to 
be specifically distinct. 

What appears to be a third variety of this species is reported (but 
ia fruit only) by onr native collectors from the Ruby Mines District. 
The bracts in this plant are as in var. typica^ but the tomentnm is as 
in L. setosa, 

8. Lettsomu strigosa Boxh.^ Flor. Ind., ed. Oarey ^ Wall, ii., 80 
(1824), notofHorL Bang. 13; Clarke^ FUrr. Brit. Ind. iv., 193 {exclt^ing 
the Java plant and the synonym L. capitata Miq.) Argyreia capitata 
Am.t ex, Ghoisy^ Convolv. Or. 41 [1834], and DO. Prodr. ix., 332 (inpart); 
KurZj For. Flor. Brit. Bwrma^ ii., 216 {in part). Ipomoea capitata ttoem. 
8f 8chuU. Syst. iv., 238 [1819], not of Choisy. Convolvulus capitatns 
FaW, Byrnh. iii., 28 [1794]. 0. capitiformis Poiret in Lanik. Encyc. Meth.^ 
Buppl. iii., 469. C. strigosus Wall Oat. 1365/1, 1365/D, 1365/E partly. 
Add to localities of F. 3. 1. .— 

Chittaqono : Eodala Hill, etc., common. King's OoUectors ! Burma : 
Arracan, at Sandoway Marcgrave I Pegu, KurM / Shan Hills, common, 
King's Collectors ! Andamams : Coco Islands, Prain ! Distrib. Yannan 
(/• Anderson !) 

Though less common in Indo-China than the plant described by Mr. Clarke 
as L. peguensiSy this is widely spread throoghout Upper Burma ; it does not appear 
to extend to Tenasserim where its place is taken by L. peifuensis. This forms part 
of Knrs's Argyreia ca|Hfa/o— which is thus co-extensive with Choisy's, but it is not 
Miquel's Lettsomxa capitata which is founded on a Java plant collected by Horsfield 
that, so far as the Calcutta specimen goes, is undoubtedly L. peguensis Chirke. 

There is no doubt, from the description given by its author, that this is ConvoU 
vtUus eapitatus Vahl. Dr. Wallich, himself one of the editors of the first edition of 
Roxburgh's Flora Indica^ admits that this, though the Lettsomia strigosa of that 
work, is not the Lettsomia strigosa of the Hortus Bengalensis, which was issued (Cat, 
n. 1404/1) as Convolvulus harhiger Wall. ; unfortunately Wallich associated with this a 
different plant (or rather a mixture of two) from Burma {Cat n. 1404/2). One 
of these Choisy has made the type of his Argyreia harhigera {Letisomia harhigera 
Clarke) the other has dropped out of notice as completely as has the plant that 
Wallioh really intended by Convolvulus harhiger. 
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9. Lbttsomia feguensis Clarke^ Flor. Brit. Ind,^ iv., 193 [1883]. L. 
strigosa Boxh, Hort. Beng., 13 [1814] ex Wall in Oat. Liih. sub. n. 1404. 
L. capifcata Miq., Flor. Ind. Bat., ii., 591 [1856]. Argyreia capitata Choisy, 
DC. Prodr. ix. 332 [1845] (in part and excluding var. fi. conferta); Kurs^ 
For. Flor. Brit. Burma ii., 216 (chiefly). Convolvulus strigosus TToW., 
(7a/.i365/2, 1365/C, 1365/E partly. Convolvulus barbiger Watt., Cat. 
1404/1, 1404/2 in part only. Argyreia barbigera Choisy, Convolv. Or. 
42 and DC. Prodr. ix., 332 ; Brand. For. Flor. 343. 

Add to localities of F, B. I. ;— 

Malay Peninsula : Perak, common, Scortechini n. 1628 ! Kunstler 
n. 2622! 8627 ! Distrib. Java. 

Much confusion has been caused owing to Dr. Wallich having in the first place 
mixed in his distribution of Lettsomia strigosa (Cat. n. 1865) that species and L. 
peguensis ; and again in his differentiation of L, peguen^is (Cat, n. 1404) having 
included with it another species whose presence has helped to obscure the identity 
of this. 

When the somewhat tangled synonymj is unravelled, we find that what 
constitutes the Lettsomia strigosa of the F. B. I. is really without a name, 
while the plant that Mr. Clarke has there for the first time satisfactorily differentiated 
is already provided with two names in the genus Lettsomia, 

The name Lettsomia strigosa was in reality first applied to what is in the F. B. I. 
named L. pegu9nsiSf a plant which, at the time the name was applied to it by Rox- 
burgh, was being cultivated in the Calcutta Garden from seed received from ** the 
Straits.'' But to re-transfer the name to that species now (though doubtless the 
act will commend itself to pedantic purists in nomenclature) and to coin a 
new name for L. strigosa as limited in the F. B. I , would — in view of the fact that 
Roxburgh under the name has written a careful description which can only apply 
to the " F. B. 1." L, strigosa — be, in the writer's opinion, not only unnecessary but 
reprehensible. The name L. strigosa is better kept for the original ConvolwZus 
capitatus of Vahl, even though we know that its first application was to L. peguen^. 
The name L. capitata at all events is not available since that name was employed 
by Miquel to designate precisely the plant that is not Yahl's Convolvulus capitatus. At 
the same time it does not seem necessary to replace the name L. pegusnsis by Miquel*8 
one of L. capitata, though ft is older by nearly 30 years than Mr. Clarke's one and 
though we know that it applies precisely to L. peguensis. For it has to be recollect- 
ed that L. capitata Miq. is not the same as Convolvulus capitatus Yahl, and therefore 
is not equivalent to Argyreia capitata Am.— the name that will have to be applied to 
Lettsomia strigosa of the F. B, I. when Lettsomia is once more merged in Argyreia ^ 
and that though it is included in Argyreia capitata as that species has been under* 
stood by Choisy and by Kurz, it is not equivalent to the species of these two authors. 

When Lettsomia is again merged in Argyreia the Lettsomia peguensis of the 
F. B. J. (L. strigosa, Boxh., Hort. Beng. not Flor. Ind.) must— as will be shown in 
the writer's note on the next species — ^be known as Argyreia harhigera Choisy. 

The further question whether these two plants are really specifically (they 
certainly are at least varietally) distinct is one that cannot be raised here ; it can 
only be properly disc^^8ed by a monographer of the combined genera, though it is 
the writer's opinion that they should be reunited. 
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10. Lettsomia barbtgbba Clarice, Flor. Brit Ind. iv., 194, excluding 
all the synonyms. 

The writer has failed to discover what this species, which is not represented 
in the Calontta Herbarium, really is. The localities given are ** A^sam ; Jenkin^,^* and 
" British BuBMA : Prome, Wallich.^* To these Mr. Clarke has since added Manipur 
{Jotikm, Linn, 8oc, xzv., 49). The last- mentioned gathering is not represented here ; all 
of Capt. Jenkins' '* Assam *' specimens at Calcatta are referable to other species ; the 
plant collected by WalUch at Prome and issued as part of Cat. n. 1404 belongs 
to a species which, Dr. Stapf informs the writer, is not Mr. Clarke's Lettsomid 
harhigera as represented in the Herbarium at Eew. 

Wallich's C(mvolv\Uus harhiger {Cat n. 1404) consists of two parts j viz,, 1404/1, 
a plant cultivated in the Botanic Gktrden at Calcutta and stated expressly by Wallich 
to be LetUomia strigosa Boxb. of the Hortus Bengalensia as opposed to the plant 
so named in the Flora Indica ; and 1404/2, made up of two gatherings from Burma, 
the first from the Irrawaday Delta, the second from Prome. Of the three gatherings 
which therefore go to make up C(mvolvulu8 harhiger WalL the F. B, I, formally 
excludes two and retains only the one from Prome : Cat n. 1404 is therefore only quoted 
in part. The part which is quoted is not the first sheet, which (in the event of any con' 
fusion having occurred) must be taken as the type, and indeed only forms a portion of 
the remainder. As it is specifically distinct from the type of C, harhiger that name 
must therefore be excluded entirely from the synonymy. 

It is not Pharhitia harhigera Don {Oen. 8y gt ir,y 262) at alL That plant is a 
native of North America and is a true Ipomoea, 

Not being Convolvnlus harhiger of Wallich, it cannot be Argyreia harhigera of 
Choisy, for though that author somewhat unaccountably ignores altogether Wall, 
Cat, 1404/1, which is the true type of Wallich's plant, he has written a description 
that applies only to the gathering of 1404/2 from the Irrawaday Delta which is 
the same as 1404/1 and which is, therefore, as explained in the note under the 
preceding species, precisely ■■Xeftsomuz peguensis Clarke. 

Choisy was not unaware of the fact that the remaining gathering of 1404/2 
diifered from the one to which his description alode applies. He speaks of it as a 
variety (though he does not distinguish it by name) with ** leaves hardly cordate, 
peduncles short and few-fid., and leaves, at least when adult, less tomentose." 

The citation of Pharhitis harhigera Don as a synonym originated with Choisy; 
who errs also in speaking of the species as coming from ** Prome ad aestuar. 
Irrawady " whereas Wallich explicitly says in his Catalogue " Aestuar. Irrawadi ; 
et Prome ; " Choisy's citation of locality therefore reads as if he supposed that 
Prome was situated in the delta of the Irrawady. At all events it does not make 
the fact clear that Wallich has two gatherings under 1404/2, still lees that these 
gatherings represented two different species. 

Since Wallich's time the Prome plant referred to above has been collected 
on the Pegu Tomah by Kurz, and more recently still in Upper Burma and the Shan 
Hills by native collectors sent from the Calcutta garden. One of these 
latter specimens which Dr. Stapf has kindly compared with the Kew material of 
Lettsamia harhigera Clarke, he has been able to assure us differs from that 
species. Since, therefore, one part of Wallich's Cat, n. 1404 agrees with Mr. 
Clarke's plant, it is evident that Dr. Wallich must have issued three things under 
that number, tn'i. 1. LetUomia pegiiensis = 140^/1 and 1404/2, (in part), 2, Lett' 
somia harhigera^ wme part of 1404/2, from Burma, and by Mr. Clarke's oitstion, tonie 
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part of the Prome gathering thereof; and 8. Lettsomia con/ic«a «14(M/8 from 
Prome as represented at Calcutta— part of the species now to be described. 

10 6. Lettsomia confusa Prain ; leaves ovate acute, base sub- 
cordate or tnincate, sparingly hirsute to nearly glabrous on both 
surfaces, peduncles short, 1-3-fld., bracts |^-^ in. oblong obtuse ad- 
pressedly strigose deciduous, sepals ovate-obtuse or sub-acute, longer 
than the bracts, densely adpressedly strigose. Argyreia confusa Prain 
Mss, 

VAB. typica ; peduncles glabrous usually capitately 3-fld*, nearly 
as long as the glabrous petioles. 

BuBMA: Shan Hills, King's Collectors! Makhoye Hill, King*8 
Collectors! 

VAR, brevipes Pratn; peduncles puberulous usually 1-fld., much 
shoi-ter than the pubescent petioles. 

BcBMA: Prome Hills, Wallich (Cat, n. 1404/2 in part in Herb. 
Calcutta) ! Pegu Yomah, in Eng forests, Kurz n. 1087 ! 

A slender climber with glabrous branches. Leaves long petioled 1-8 in. by 
i-8i in., acute or acuminate, petioles slender, in vab. typica 2-2} in. long, in vab. 
hrevipes 1-2 (sometimes even 4) in. long. Peduncles very slender, in vab. typica 2 in. 
in VAB. hrevipes 0-| in. ; bracts herbaceous | in. across : pedicels 0-| in. Sepals 
^ in., coriaceous, enlarging in fruit, accrescent. Corolla li in. externally setose, 
white {King*8 Collector) or purple (Kurt). Stamens included. Fruit globose, pink, 
i in. diam. 4-seeded, pericarp thin, papery. 

A very distinct species with the f acies of Letteomia setosa vab. minora but with 
a very different fruit which indicates a closer natural relationship to L, strigoea 
than to L. setosa. That portion of Convolvulus multibracteatus WalL {Cat. 1404) 
which is not Lettsomia aggregata^ seems nearly related to vab. hrevipes : it has a 
very similar corolla and fruit but the leaves are obtuse with rounded bases, and the 
bracts are very different, as is the shape of, and the tomentum on, the sepals. If 
Lettsomia hracteosa is the same in reality as Convolvulus multibracteatus (Argyreia 
tomentoaa Choiay), that species must be removed from the group of species with 
ezserted stamens, and placed next to this plant. 

12 b. LiTTSOMiA LONGIFOLIA OoU. Sf Hemsl^ Joum. Linn. Soc^ 
xzviii, 95 ; leaves narrowly oblong-lanceolate acuminate, base rounded 
or slightly ouneate, glabrous except the midrib above, sparsely strigose 
throughout beneath ; heads few-fld., axillary shortly pedunded, bracts 
large oblong*lanceolate, persistent. 

Burma : Shan Hills, at 3000 feet, Collett ! Maymo, King's Collectors ! 
Makhoye, King's Collectors ! 

A large climber. Leaves 6-8 in. by } in., petiole \ri in. Peduncles }-l in., 
hirsute ; bracts obtuse or subacute, reddish-purple, strigose beneath 1-li in. long. 
Sepals equal oblong-orbicular, \-\ in., coriaceous, dark red within, glabrous. Corolla 
li in. glabrous externally, dark purple. Fruit depressed, subglobose, dark red. 
usually 2-8eeded, \ in. long, | in. diam. 

$L very distinct species ; most nearly allied to Lettsomia atropurpurea. 
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13« LsTTSOMiA siKKmNSis Olorlce, Flor, Brii. Ind. iv., 194. Argj- 
reia elliptica Ghotsy, DO, Frodr. ix., 330 {in part, <md as to the Burmese 
locality). A leylaniea Kurz, (not of Oaertn.) var. pednnonlans Kurz^ 
For. Flor. Brit. Burma, ii., 215. Convolvulus pedunoularis WaU. Oat., 
1417. 

Easmbw Himalaya : Sikkim, Clarke ! Akha Hills, King's Collectors ! 
Assam : Naga Hills, Masters ! Khasia, Hooker ! Cacbar, Keenan. Bobma : 
Taong Doung, Wallich ! Buby Mines, King's Collectors I 

The oliief distinction between LettsonUa sikHmenais and lettsomia ellyptica 
(lArgyreia elli^ica Choisy) is the size of the flowers and fruit. Beoent specimens 
ef L. eUiptica show corollas nearly as long as in the Himalo-Bnrmese plant ; the 
calyx and fmit howeyer are always larger in the latter than in the Peninsular species. 
Possibly Choisy is right in uniting the two, bat they should at least be distingoished 
▼arietaUy : in any case the species ought to be placed near each other. 

14. Lbttsomia bubbns darkey has been re-transferred to Ipomoea. 

14 b. LirrsoMiA pallida Prain; leaves ovate-oblong acute, or 
orbicular-ovate mucronulate, glabrous except for a few hairs on the 
midrib above, sparsely ashy-pubescent beneath as are the petioles, 
peduncles and branches; peduncles short, corymbs small few-fld., bracts 
minute caducous linear-oblong, sepals \ in. outer orbicular inner broader 
than long, glabrous. Argyreia pallida Choisy, ConvoUf, Or, 34 and DO. 
Frodr. ix., 330 ; Coll. 8f Hemsl., Joum. Linn. Soc, xxviii, 94. Con- 
volvulus pallidus Wall, Oat. 1418. 

BuBMAH : Between Yandabu and Paghanmyo, on the road to the 
Petroleum Wells, Wallich ! Mandalay, J. Anderson ! Pwau-olwe, Collett ! 
Trongla, King's Collectors ! Shan Hills, at Meiktila, Collett ! King's 
Collectors I 

A large handsome climber. Leaves 2-8^ in. by li-2i in., base usually slightly 
cordate but often truncate, sometimes shortly ouneate ; petioles i-li in. Fedwncles 
i-1 in., usually about \ in., slender. Corymbs 8-12-fld. } bracts i in. pubescent exter- 
BaUy, early caduoous, pedicels i in. or less, pubescent. Sepals glabrous except along 
the margins even in bud ; slightly accrescent, coriaceous. Corolla i in. long, f in. 
wide at mouth, CMupanulate, glabrous externally, white. Stamens included, inserted 
near the base of corolla tube ; filaments glabrous, anthers oblong, not twisted. IHse 
prom^Mnt ; ovary 2-oelled j stigmas 2, subsessile globose. JVut'e a hard brown inde- 
hisoent 2-seeded berry, d^raeised globose, i in. long, i in. across ; seeds 1 in each 
loealaB, black, smooth. 

This wpeewBi not taken up in the F. B. I., is dealt with, in passing, in Sir Henry 
CoUett's list of Shan Hill plants. More rec^it and very complete suites of speci- 
mens received from Dr. King's native collectors from various parts of Upper^Burma 
render it possible to give a full description of the species and to show that while 
it really has an indehiscent fruit the ovary is only 2-oelled. As already said, the 
writer believes that Lettsomia must be again united to Argyreia when Choisy 's name 
will once more be applicable. In the meantime, and so long as generic rank is 
aooonled to Lettsomia in India, it is neoessary to incUeate the fact that this is not a 
J. 11. 13 
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genuine 4-oelled Argyreia. The flowers a good deal resemble those of Ipomoea staphylina, 
which has, however, longer, many -fid. corymbs, a dehiscent capsule and hairy seeds. 

1 5 6. Lettsomia Mastbrsii Prain ; leaves large ovate-cordate acute 
or acuminate, sparsely hirsute above densely or sparsely softly grey 
tomentose beneath, heads of mauy-fld. dense dicbotomous cymes shortly 
peduncled axillary, bracts long ligulate or lanceolate persistent. Argy- 
reia Mastersii Train Mss, 

Assam: Naga Hills, Masters! Oollett ! Garo Hills, King*s Collectors! 
BcTRMA : Chin Hills, King's Collectors ! 

An extensive climber, stems, petioles and peduncles densely rusty-tomentoso. 
Leaves 4-10 in. by 2i-7 in., towards ends of branches with base sometimes truncate 
not cordate ; petiole f-1 in. Pedv/ncle ^-f in., bracts very many outer ligulate 
1^-lj^ in. long, Jri i^* wide throughout, sometimes one or two foliaceous near base 
of cyme, sparsely hirsute above densely tomentose beneath, and with longer 
spreading hairs along margins ; inner lanceolate covered externally with spreading 
hairs. Sepals ovate acuminate, i in. (in fruit fin.) long, 4 in. across, glabrous within, 
clothed with long spreading hairs externally, firmly coriaceous. Corolla (expanded 
not seen) in bud externally hirsute. Berry ovoid, ^ in. long i in. diam., dark-purple 
completely hidden within the conniving sepals. 

A very distinct species, nearest to L. harhata, but with larger bracts, more open 
heads and a very different calyx. The flower is reported (by a native collector, 
of the Chin Hill specimens) to be yellow. 

SUB-GBNUS 2. MOORCROPTIA. 

16 h, Lettsomia Scortechinii Prain ; leaves petioled ovate-acute 
glabrous above, very sparsely hirsute with rusty hairs beneath, pe- 
duncles long, bracts deciduous, corymbs few-fld., sepals orbicular minute- 
ly adpressed grey-tomentose externally. Argyreia Scortecbinii Prain 
Mss. 

Malay Peninsula : Perak, Scortechini ! 

A strong climber ; branches and peduncles rusty brown. Leaves 2-3 in. by 1-2 
in., very thick, base rounded j petiole i-| in. minutely rusty pubescent. Peduncles 
2-5 in., corymbs 8-6-fld. ; bracts caducous before the flowers expand. Sepals 
i in., in fruit ^ in., the inner pair larger than the three outer. Corolla | in. densely 
fulvous strigose outside. Fruit sub-spherical, \ in. diam., tip slightly umbonate, 
smooth, nearly dry, lower f ths closely embraced by the calyx. 

Closely related to X. rubicunda, but with fewer-fld. cymes, rather smaller corolla 
and fruit, somewhat different calyx, and very different leaves and tomentum. 

16 c. Lettsomia Ridlbti Prain ; leaves large elliptic acuminate 
quite glabrous above tomentose especially on the nerves beneath, 
peduncles usually short, cymes sub-capitate surrounded by large ovate 
acute foliaceous persistent bracts, sepals sub-equal ovate lanceolate ashy- 
pubescent externally. Argyreia Rid ley i Prain Mss, 

VAB. typica ; leaves rather larger, 5| by 3 J in., outline regularly 
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elliptic, sparsely hirsute except on the nerves beneath, as are the petioles, 
pedicels and bracts externally. 

Malay Peninsula: Johore, at Kota Tinggi, Bidley^n, 4i2\4il Chan 
Chin, Lake ^ Kelsall ! 

VAR. velutina Frain ; leaves somewhat smaller, 4 in. by 2i in., 
slightly narrowed from above the rounded base, densely hirsute especial- 
ly on the nerves beneath, as are the petioles pedicels and bracts exter- 
nally. 

Malay Peninsula : Singapore, atBukit Mandan, Ridley, n. 1635 ! 

Scandent, branches sparselj ashy-hiraate. Leaves petioled, petioles 1-8 in. 
Peduncles 2-6 in., heads 1| in. diam., 8-lO-fld., bracts sessile, qnite glabrous above. 
Sepals i in. corolla li in. tubular funnel-shaped, hirsute externally. Berry ^ in. by 
i in., ovoid, two-thirds embraced by calyx. 

Easily distinguished by its large bracts from all hitherto reported Moorcroftias 
except from L, Maingayi, where however the heads are sessile, or nearly so, the 
flowers are larger, and the bract and sepals much larger, longer and more lanceolate 
A very distinct species. 

17. Lettsomia maingayi Clarke; Ridley, Trans. Linn. 8oc. n.s,, 
iii. 323. 

Add to description of F. B. L : — 

Bracts dark purple above; corolla 2 J in. long, tubular, slightly enlarg- 
ing upwards, purple, the folds whitish, hairy outside glabrous within ; 
filaments inserted near base of tube, glandular-hairy at the thickened 
base. 

Add to localities of F. B. L : — Perak, Scortechini ! Pahang, Ridley. 

39. Lettsomia adpressa " Miq. " 

Add to localities of F. B. L :— 

Pebak : Larufc, etc., very common, Scortechini n. 1280 ! Kunstler n. 
2457 ! 5400 ! Wray n. 1914 ! 3298 ! 3961 ! 

Recent Penang gatherings are Curtis n. 318 ! Kunstler n. 1324 ! 
n. 5271 ! 

Corolla dull pale claret ( Wray) or pale pink and white {KumtUr) or white with 
claret stripes (Wray). Fniit at first green with a reddish tint, becomes bright pink 
and at length red-brown when ripe. 

20. Lettsomia pbnangiana "Jfi^." 

VAB. typica, leaves thinly coriaceous, secondary nerves obscure. 

Add to localities of F. B, L :— 

Pbiiae: Larut, etc., very common, 6icor^ec^iW n. 1147 ! Kunstler 
n. 2048 ! n. 2574 ! n. 5339 ! Curtis n. 2034 ! Wray n. 2095 ! 2334 ! 2601! 
2733 ! (A recent Penang gathering is Curtis n. 1586 !) 

The corolla is as figured by Choisy ; as a rule the terminal flower of the cyme 
is distinctly larger than the others ; in color bright claret ( Wray) or purple 
(Kunstler) ; the fruit a beautiful rose-pink' ( Wray) bluish red (Kunstler) or purplish 
{Curtis). The leaves beneath are very characteristically glandular-punctnlate. 
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Vab. retionlataPraiM ; laaTos thiokor, seoondavy nerraa beneaih very 
distinct. 

Peelak: Larat, Kunstler n. 8544! 

The pedanolesand pedicels of tliis plant are rather shorter than in L. penangiana. 
The sepals though as long are rather narrower, and the corolla — described by Kunst- 
ler as " waxj white, pale blue inside " — is but two-thirds the length and only half the 
width of that of L. penangiana. But the leaves have exactly the sparse adpreesed 
tomentum of the type and have the same characteristic glandular pnnetnlation, 
while the fruit— described by Kungtler as " rich pink '* — is indistinguishable from 
that of L. p9nangiana % so that this form, though very distinet, does 90t appear 
to deserve more than varietal rank. 

21. LittsomiaP Kubzii Olarhe. 

This plant is shown by Kutk's specimens to be Argyrtia Eooheri Clarke. 1D% 
Clarke had not an opportunity of examining the material from which Mr. Knrx des- 
cribed his Argyreia xeylanica {For, Flor, Brit Burma ii., 216). That description is 
not very dear and the three varieties recognised by Mr. Kun refer, as the sheets 
named by him in the Calcutta Herbarium show, to as many vary distinct species } tab. 
popuUfolia is Argyreia Hookeri Clarke, and is not ^Argyreia p&pulifolia Gaertn. { vak. 
hirauta is Argyreia venusta Choisy, and is not^A, popiUifolia vae. hireuta Thwaites ; 
VAB. peduncularis is Oonvolvulu$ pedwncularia Wall., which is the same thing as 
LetUomia tiklcimenais Clarke. 

22. Lettsomia oubtisii Frain \ leayes large elliptio shortly aotimi- 
nate glabrous except for a few hairs on the midrib above, sparingly 
hispid beneath, peduncles long, cymes compound subumbellate, bracts 
deciduous, sepals coriaceous the three outer sparingly hirsute rounded, the 
two inner deeply emarginate glabrous. Argyreia Curtisii Prain Mss. 

Malay Peninsula : Selangor at Kwala Lampar, Ourtis n. 2158 ! 

Scandent ; branches brown glabrous. Leaves long-petioled 4-6 in. by 2}-8 in^ 
petioles 2-8 in, glabrous. Peduncles 4-10 in. brown glabrous, bracts deciduons, 
cymes rather open, 2J-8 in. diam., 12-16-fld. Sepals i in. Berry ovoid, fleshy, 1 in. 
by k in., the lower third only embraced by the calyx. Corolla not seen. 

A very distinct species, easily recognisable by its emarginate inner sepals. 

23. Lettsomia kunstlebi Prain; leaves petioled large elliptic 
acuminate, quite glabrous above sparsely strigose-hirsute beneath ; nerves 
more densely hirsute as are the petioles, peduncles and young branchet : 
bracts small linear-lanceolate hirsute deciduous, peduncles long, cymes 
loose ]2~20-fld., flowers small, sepals orbicular subequal, 3 outer pubes- 
cent the others glabrous externally. Argyreia Kunstleri Prain Mss. 

Malay Peninsula : Perak ; Goping, Kunstler n. 732 ! Chanderiang, 
Kunstler n. 5672 ! Kota, Wray n. 2856 ! Distbib. Sumatra. 

A slender climber " 60-80 feet long " (Kunstler). Leaves 3J-4| in. by 2-8^ in., 
glossy above (Ku/Mtler)^ petioles 1-1 i in. Pedunc^a 5-8 in, pedicels i—} in., cymes 
2-8 in. across, bracts i in., sepali i in. the enter, (originally hirsute) three ultimately 
glabrescent. Corolla } in. or less, white outside, bright pink or red within, externally 
hirsute. Berry | in. by i in., the lower fourth embraced by the calyx. 
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A very distinot Moorcroftia perhaps neaireit to L. rubicunda, bat weU distin- 
gnished hy Ha noaJl flowers from all thjo other species of the section. With this 
the writer identifies Forbes n. 2530, from Sumatra (in fruit only), which has, 
however, rather longer petioles and less sharply acuminate leaves than the Perak 
plant, while the midrib near the base of the leaf is sparsely hirsute above. Perhaps 
Forbee's plant should be considered varietally distinot ; it does not, however, appear 
to the writer to deserve specific rank. 

6. IPOMOEA Lira. 

SuB-OENUS I. CiLONTCTiON. Key to the Indian Species. 
* Sepals lanceolate (glabrous); seeds glabrous; 

(leaves g^brous above and, below; capsule 
i in. diam.) >* 
S Corolla white, tube linear, glabrota within ; 

gtamens exsertedj sepaU ctupidaU, ... 1. hona^mm VAB. grandiflora» 

§§ OoroUa purplish^ tube infundibuliform, 
hairy within ; stameas included ; sepdU 
lanceolate not cuspidate ... I. muricata* 

** Sepals ovate ; seeds hairy ; (stamens included) : — 
Y Sepals glabrous; leaves glabrous above and 
below; (hairs on seeds short; capsule 
1 in. diam.) :— 
S GoroUa-tube linear ... ... I. glaherrima. 

§§ OoroUa-tube wide-infundihuliform .^ I. longiflora, 

^^ Sepals hirsute ; leaves beneath and petioles 
hirsute ; ooroUa-tube linear : — 
§ Branc?M«f>i2o«e, leaves deep-cordate. Corolla 
long ; hairs on seeds short ; capsule k in. 
diam. ... ... ... I. yoma, 

§§ Branches glabrous, leaves shallow-oordate. 
Corolla rather short ; hairs on seeds very 
long; capsule 1 in. diam. ... ... I.jucunda. 

1. Ipomoba bo»a-nox Linn. — The Moon-flowbe. 
YAB. grwndiflora 0. B. Clarke. 

Add to distribution of F. B, I. : — 

Australia : Baron Yon Mneilep has sent (under the name J. longi- 
flora) to Herb. Calcutta excellent specimens of J. hona-nox with the 
cuspidate sepals and exserted stamens characteristic of the species. 

As in true J. hona-nox, which hardly differs varietally from this, the stamens 
are always far exserted. This is well shown in Rheede, Hort. Malahary xi., t. 50 
which therefore belongs here and not to the coast moon-flower, where the stamens 
do not reach beyond the Junction of the mid and upper thirds of the tube. Conse- 
quently Ipomoea grandifiora Lamk, which is based on Rheede's flgure, also comes here 
as to the citation : the diagnosis however applies to I. yonuB alone of Indian 
OaUmycOa* 

2. Ipomoba muricata /ocfl'.— The Ptoplish Moon-plowbb. 



Digitized by 



Google 



102 D. Prain — Some additional species of ConvoWulacead. [No. 2, 

Add to localities of F. B. L :— 

Central India, near Goonah, King ! " Montes Silhet," (Khasia or 
Jaintba) WdLlich^ mixed with Oonvolvolns asper (I. yomae) under Cat. 
iL 1388 ! Upper Burma : Shan Hills, King^s Collectors ! 

Add to distribution of F. B. L : — 

Persia (fde Roxburgh ) ; S. China. 

3. Ipomoea olaberrima Bqj. ex. Bouton in Rooh. Joum, Bot, i., 357 
[J834] ; Baker., Flor. Maurit. 211. I. grandiflora 0. B. Clarke in Fhr. 
Brit. Ind, iv., 198, not of Lamk, either as to description or as to synonyms cited, 
and excluding the synonyms I. longifiora, I. macrantha, I. tuba ; Convolvnlos 
tuba ; Calonjction grandiflorum and C. longiflomm, which are 011—1, longi> 
flora B, Br, (J. trichosperma Bl.) : also the synonym I. jncnnda which is a 
distinct species : also the synonyms Convolvulus grandiflorus Linn, f. ; 
Casper; Oalonyction asperum, which areas I. Yoni»: also the synonym 
C. pseudo-muricatum, which is not, hy its description, distinguishable from 
I. muricata. — The Coast moon-flowbr. 

Substitute for localities of F, B. L : — 

Sba-shores of India : Travancore, at Qailon Bottler I LaccadiveSy 
Betrapar Hume! Alcock ! Ceylon, at Dichwale, close to the sea, Thwaites 
C. P. n, 3536 ! Coromandel coast, Wight ! Snnderbnns, Kurz ! Heinig ! 
Arracan coast, at Copal, £ur;; .' in Diamond Island, Prain! Andaman 
Group : Great Coco, Prain ! Little Coco, Prain ! Narcondam, Prain ! 
South Andaman, at Perseverance Bay, Kurz! Bungachang, Prain! 
Navy Bay, Port Mouat, and many other points on the coast. King's 
Collectors ! Nicobars : E. JET. Man ! 

The plant common in the Decoan is J. longifiora ; that from Dolos- 
bage district, Ceylon is I. jucunda. 

This epecies is easily recognised by its close general resemblance to the true 
moon-flower, and as easily differentiated by its habitat, by its included stamens, 
by its blant sepals, and by its hairy seeds. From I. longifiora (J. trichosperma) it is 
as easily differentiated by its leaves never being lobed or hastate ; though some- 
times those of I. longifiora are entire and therefore not distinguishable from those 
of I. glciberrima, the corolla-tube of I. longifiora is rather widely funnel-shaped below 
the limb, while that of I. glaherrima is straight as in the true moon-flower. Kurz 
{For. Flor. Brit. Burma ii., 218; in his Ipomoea campanidat<t, which is mainly 
Argyreia tilia^foliaf has also included this plant. 

4. Ipom(EA longiflora B, Br., Prodr. Flor. Nov. Holl. 484 [1810] 
(not I. longiflora Hurnb. 8f Bonpl. ex. Willd. in Enum. Hort. Berol, i., 207 
[1809] which is I. bona-nox Linn.) ; Benth., Flor. Austral, iv., 418. I. 
latiflora Boem. Sf Schult., Syst. iv., 240 [1819]. I. macrantha Boem. 8f 
Bchult. Syst, iv., 251 [1819]. I. tricosperma J5Z. Bijdr. 710 [1826]; O. B. 
Clarke in Flor. Brit. Ind. iv., 198 (excluding the synonym I. Yomae which 
is a distinct species). Convolvulus latiflorus Lesr. in Lamk. Encyc. Meth. 
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iii, 561 : C. grandifloms Jacq,^ Hort, Vindol, iii. t. 69 (not of Linn, fU, 
even in part) : 0. longifloms Spreng,, 8yst i., 595. Calonyction specio- 
8iim Ohoisy, Conv. Or. 69 vab. a. ynlgare, DO. Prodr. ix., 345 in part, and 
TAB. ?. laeve, Prodr, h c, altogether; Miq., Fhr. Ind, Bat. ii., 696 (where 
the same confusion exists) : C. trichospermtun Choisy, Conv, Or, 60, and 
DO. Prodr. ix., 346 ; Miq., Flor, Ind. Bat. ii., 698. C. diverBifolium 
Hassk. Flora (1842) Beibl. p. 189; PI. Jav. Bar. 523— The Widk- 

TUBED MoON-FlOWKR. 

Add to localities of R B. 1. :— 

Western India : Kanara, Talhot ! Chittagong ; FeDoa Hill, King*s 
Collectors ! Andamans : Hills near Port Monat, King^s Collectors ! Add 
to distribution : — Australia, West Indies. 

The usually lobed leaves (they are not however always lobed in Old World 
specimens, and do not seem to be so in American ones) and the funnel-shaped 
oorolla-tnbe disting^sh this species very well. The reversal of the leaf -character 
in this, as compared with J. hona-noXf is worth mentioning : in that species it is in 
America that the leaves may be either lobed or entire, bnt are usually lobed ; wild 
specimens of the Asiatic form of the ** true Moon-flower " seem never to have lobed 
leaves. 

4 h. Ipomoba Yomab Kwrz, For. Flor. Brit. Burm^, ii. 218 [1877] ; 
leaves deep-cordate, sinus u&ually obtuse, long acuminate, membranous, 
generally glabrous except the nerves above, always sparsely or closely 
adpressed-pilose beneath as are the petioles and the younger branches ; 
pedicels short axillary I (rarely 2 or 3)-fld., sepals ovate subacute 
subequal externally adpressed pilose, in fruit glabrescent; corolla 
hypocrateriform, tube long straight glabrous externally ; stamens in- 
cluded ; capsule ovoid ; seeds dark brown velvety throughout with 
shaggy margins. I. trichosperma 0. B. Clarke in F. B, J., iv., 198 in 
part, not ofBlume. Convolvulus grandifloms Linn.f., Suppl. 136 as to des- 
cription, and excluding the syn. Bheede, Hort. Malah. t. 60. C. asper 
Wall. Cat. n. 1388. Calonyction speciosum Choisy vab. y pubescens, 
Choisy, DC. Prodr. ix., 346 as to the description. C. asper Choisy. DC. 
Prodr. ix., 345, in part. C. mollissimum Zoll, Syst. Verzeichn. 131 ; Mig., 
Flor. Ind. Bat. ii. 697. 

SiLHET : Wallich I Pegu Yomah, Kurz ! Tenasserim ; Mawayda, 
Oallatly ! Distrib. Java. 

A large climber, branchlets muricate ; leaves 4-8 in. by 8-7 in., petioles 1-8 in. ; 
pedicels i-1 in , thickened in fruit under the capsule, on axillary pe'duncles with 
pulvinar swellings on branch at their base, i-1 in. long if 1-fld. 1-2| in. long 
when 2 or 8-fld., sepals i in long, somewhat enlarged in fruit ; corolla white, tube 
5-6 in. long ; capsule ovoid f in. long | in. in diam. 

4c. Ipomoba jucunda Thw., Enum. 211 [I860]; leaves rounded 
cordate, rather long acuminate entire glabrous above tomentose beneath 
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as are tlie petioles; pedicels aiiUarj, 1-3-fld., pubsmloos as long as the 
petioles; sepals orate-oblong mncroniLlate externally hirsute; ooroUa 
hypocrateriform, tabe straight puberalonseztemallj ; stamens included ; 
capsule large depressed-OToid ; seeds densely clothed thronghont witir 
▼ery long greyish-brown silky hairs. I. longiflora Benth^ Flor. 
Austr. iT.y 419 in note, I. grandiflora C. B, Olarke, Flor, Brit. ImL^ ir.y 
19d in partf net of Lamk, 

Cetlon : Dolosbage district, rare, Thwaites n. 3448 \ 
A large lofty night-flowering climber ; leavee 8| in* by Sin., petioles and pedioela 
2 in. ; pedioeiB ofloallj 1-fld. i aepala 1 in. long, sub-ieflexed in fruit ; oocoUa white, 
tabe 2 in. long, limb 4 in. aoroas i capsnle f in. long aboat I in. in diam. 

SUB-QENUS in. PhARBITTS. 

8 b. Ipomoba CONOISTA E. Br.y Frodflr. FL Nov, Boll 485 [1810] ; 
leaves broadly or deeply cordate acute entire or slightly S-lobed, softly 
sparingly hirsute above, more densely below ; flowers large in congested 
cymes on long peduncles with sometimes a foliar bract close to the 
flowers ; sepals long lanceolate acuminate ; corolla suddenly campann- 
late from a short narrow cylindrio base. I. congests Benth, Fl. Austral, 
iv., 417. ConvolTulus congestos Sprang, Syst, i., 601. Pharbitis insu- 
laris Ohoisy, Gonv, Or, 57; DO. Prodr, ix., 341. Ipomoea insnlaris Steud, 

Chittagong: Kodala Hill, King's Oollector ! Malat Peniksula: 
Singapnr, Hulleit ! Distbib. N. Australia, Polynesia. 

A tall hirsute climber ; leaves 8-6 in. by 2-5 in., petioles 2-8 in., pedoncles 
8-7 in., softly hairy as are the petioles and stem, foliar bracts when present 1^ in. 
by i--i in., with onneate more rarely snb-cordate base ; ojmes 8-7 fld. ; sepals \ in. 
long ; corolla blne-pnrple or mixed red and bine, nearly 3 in. long. 

Mr. Hnllett has noted on his specimen (n. 646) ** Jany. 1885 : bine oonvolvnliui, 
wild ? HaT& neyer seen it in seed.'' Perhaps therefore it is only an escape* It is 
not however at all frequent in cultivation in India and its oooorrence in the 
Chittagong Hill Tracts in at. least a thoroughly naturalised state leads the writer 
to provide a description. 

10. Ipomoea dissecta WiUd. 

Add to localities of F. B, I, : — 

Upper Burma: Shan Hills, 4,000 ft., ColleU ! King's Collectors ! 

Sub-gbnus IV. Aniseia. 

13. Ipomcea bablebioides Benth, 

Add to localities of F. B. I, :— 

Upper Burma : Shan Hills : Meiktila, Colleti! Koni, Frazer! 

13 h, Ipom(BA nana OoU, §r SemsL, Jowm, Linn, 8oo, xxviii., 97 ; 
leaves simple shortly petioled or sob- sessile, thickly herbaceous, oboyate- 
IsAceolate or narrow-oblong obtuse or aoate, base cxuieate, Quagin 
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entire on both surfaces sparsely hirsute with long strigose hairs; 
flowers axillary solitary, pedancles short, sepals narrow lanceolate 
acuminate unequal externally pilose ; corolla narrowly infundib aliform 
sparsely hairy externally; stamens included, filaments hirsute. 
Burma; Shan Hills, 4,000 ft., common, Collett! 

An ereofc or ascending herb, 6-12 in. high, root fusiform; leaves li-2| in. 
Sepals I in. long. Corolla 2^-8 in. long, 1^ in. across mouth. 

The sepals in fruit are reflezed, but the fruits themselves have fallen, and it is 
not known whether they have been capsules or berries. The flowers are very like those 
of Ipomcsa harlerioidea, but the plant has the facies of a Lettsomia rather than of 
an Ipomosa, 

13 c. Ipomcea popahensis Coll. ^ Hemsl, Joum, Linn. Soc. xxviii., 
97 ; leaves simple shortly petioled narrowly oblong lanceolate or some- 
times linear apiculate, entire, on both surfaces sparsely hirsute with 
short strigose hairs ; flowers axillary on short peduncles with usually 
1, rarely 2-3 flowers ; sepals ovate-lanceolate acuminate or linear lanceo- 
late, pilose externally as are the lanceolate bracts at the base of the 
very short pedicels ; corolla narrowly inf undibuliform sparsely hairy 
externally ; stamens included fllaraents papillose. 

Upper Burma : on Popah Daoung, Collett ! Shan Hills, near Boi 
Tat, 3,000 ft., and at Meiktila, Collett ! 

A very slender twiner, leaves li-4 in. long, sepals J-f in. long, |-i in. wide, 
purplish ; corolla purple 2 in. long, 1 in. wide at mouth. 

This species also has flowers very like those of Ipomosa harlerioides. None of 
the specimens have ripe fruits j the largest unripe ones present are i in. in dia- 
meter sub-globose smooth with a thin pericarp, which however shows no trace of 
ultimate dehiscence. The plant suggests by its general facies that it may be a 
Lettsomioy in which case it would come nearest L. harbata Clarke and L. Master aii 
Prain. 

SUB-OENUS VI. EUIPOMOEA. 

20. Ipomoea pes-tigridis Liwu 
Add to localities of F, B. I. :— 

Upper Burma : Sagaing, Pyinmana, Fort Stedman, King's Collectors ! 

21. Ipomoea eriocarpa Br. 
Add to localities of F. B. L :— 

Tenasserim: Moulmein, Falconer! Burma: Rangoon, Cleghorn ! 
Shan Hills, 3,000 ft. Collett ! 

22. Ipomoea Stocksii Clarke. 
Add to localities of F. B. I. : 
Cbntl. India : Goonah, King ! 
27. Ipomoea poltantha Miq. 

The synonym Convolvulus polyanthus Wall. Cat. n. 1378 should be 
J. II. 14 
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omitted. Wall. Cat. n. 1378 is Ipomoea staphylina Roem. & Sclinlt. 
VAR. malayana Prain (Lettsomia Bnmatraiia Miq,) 

VAR. ajffinis is now reported from Chittagong, Khasia Hills, Shan 
Hills, and Tenasserium in addition to the localities mentioned in F, B. 
L ; it is further distributed to Yunnan. 

28. Ipomobareniformis, Choisy. 

Add to localities of F. B. I. :— 

Upper Burma : * near Amerapoora in fields,' Wallich ! 

30. Ipomoba obscura, Ker. 

7AR. typica; add to localities of F, B. L: — 

Throughout Tenasserim ; in Burma from Rangoon to Bhamo and 
the Shan states : Andamans, frequent. 

VAR. gemella ; add to localities : — 

Centl. India : Goonah, King ! S. India : Dindygul, King! 
This form hardly- deseryes varietal rank. 

33. Ipomoea poranoides Clarke. 
Add to localities of F. B. L :— 

N.-W. Himalaya : Garhwal Babur, King ! Naga Hills : Kohima, 
0. B. Clarice^ Prain! 

34. Ipomoba ctnanchipolia Clarke. 

Add to distribution of F. B, I. : — South-West China. 
Dr. J. Anderson collected this species at Poneshee in Yonnan. 
36. Ipomoea dbnticulata Choisy. 
Substitute for localities of jP. B. I. : — 

Sea-shores of India, Indo-china and Malaya : Westn. India; 
Kanara, Talbot ! Laccadives ; Minikoi, Jlcock ! Ceylon, at Galle, Thtvaites! 
Arracan ; at Akyab, frequent along the sea-shore, Kurz ! Kobah, Kurz ! 
Diamond Island, Brain ! Andaman Group : Narcondam, Great Coco, 
Little Coco, Brain ! S. Andaman, King^s Collectors ! Rutland Island, 
Little Andaman, Prain! Nicobars; Kamorta, Kurz! Great Nicobar, 
Kurz ! Malay Peninsula ; Perak, Scortechini ! Penang, Curtis ! Pahang, 
Ridley ! 

42. Ipomoea staphylina Boem, 8r Schult. 

VAR. typica: corolla "wide-campanulate from a Tery short narrow 
cylindric base, usually ^-f , very rarely 1 in. long, and ^J, sometimes 
1 in. diam. at limb. 

To this belong all the synonyms of F. B. I., except Convohmlui polyanthus 
Wall., and all the localities except the Penang one. 

VAB. malayana Pratn; corolla uniformly narrowly infundibuliform 
from base to limb, 1 to IJ in. long and hardly J in. diam. at mouth. 
Convolvulus polyanthus Wall. Cat, n. 1378 {not Ipomoea polyantha Miq.) 
Lettsomia sumatrana Miq., Flor. Ind, Bat., Suppl. 660 (1860.) 
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Malay Peninsula; Perak; Kunstler! Penaog, Wallich! Distrib. 
Sninatra. 

Wall. Cat. n. 1378 is exactly the same as authentic specimens of Lettaomia suma- 
trana collected by Teysmann in Sumatra. Though the two varieties differ so 
markedly in the shape of the corolla, the leaves, calyces, ovaries and capsules are 
identical. The corolla in the Malay variety is much as in the Indian, red purple 
at the base, white streaked with pink near the mouth. 

42 b. Ipomoea nymphaefolia Bl.^ Bijdr. 719 [1825] not of Orise- 
Inich [1866] ; leaves orbicular-ovate, shortly acuminate entire glabroas 
on both surfaces or sparingly hairy on the nerves beneath, peltate with 
a rounded or slightly retuse base, the floral leaves more deeply cut and 
at times cordate with a narrow sinus ; flowers largo in loose cymes on 
a common peduncle sometimes shorter than the petioles sometimes 
longer than the leaves ; sepals broad obtuse coriaceous nearly e^jual ; 
corolla wide campanulate glabrous externally ; capsule large. Ipomoea 
peltata Choisy, Oonv, Or. 70 (1833) ; DO. Prodr. ix., 359 ; Miq. Flor. Ind. 
Bat. ii., 605 ; Betith., Flor. Austral, iv., 418 ; Baker, Flor, Maurit. 208. 
I. Rumphii Miq., Flor. Ind. Bat. ii., 605. Convolvulus peltatus Linn., 
8p. PL 1194. Spiranthera peltata Boj., Sort. Maurit. 226. — Rheede 
Herb. Amboin. v., 428, t. 157 (both figures). 

Perak : Pangkor, Scortechini n. 1074 ! Distrib. Mascarene Islands 
to Malaya, N. Australia and Polynesia. 

A tall woody climher; leaves 6-10 in. by 5-8 in. j Cymes 4-15-fld. ; sepals 
glabrous J in. in flower, nearly 1 in. in fruit ; corolla 2-2 J in., yellowish- white with 
red spots in the Mascarene Islands, yellow or white or purplish in Malaya, white 
in N. Australia and Polynesia : anthers hirsute ; capsule 1 in. in diam. ; seeds pilose. 
Ipomoea Ch-isebachii (I. nymphadfolia Ch-iseh., Oat. PL Cub, [1866], is not this plant. 
The flowers in Bumphius' figures are much too small ; otherwise the description 
and figures leave no doubt as to this being the plant intended. 

43. Ipomoea cahpanulata Linn. 

VAR. typica. Add to synonyms of F. B. L : — Argyreia tiliaefolia 
Kurz, For, Flor. Brit. Burma ii., 215., not of Wight, and delete syn. I 
campanulata Kurz, 1. c. 218. 

Kurz*s Argyreia tiliaefoliaf as his elaborate description and all his specimens 
in flerb. Calcutta show, is Ipomosa campanulata Linn, which extends from South- 
West Yunnan {Anderson !) and the Shan States {Mandera ! King* a Colleetora !) to 
Tenasserim. Argyreia tiliaefoliaf a purely sea-shore species, is on the other hand 
the plant described by Kurz, I. c, and named by him in Herb. Calcutta, Ipomoea 
campanulata^ though he has included in this species his specimens of Ipomoea 
(Calonyction) glaberrima as well. 

VAB. illustris. Add to localities of F. B. I, : — 

Ceylon : Thwaites! Sunderbuns : Heinig! Arracan : mouth of 
Kolodyne river, Kurz! Coco group, Prain ! South Andaman, King ! Prain! 
King's OoUedors! Nicobars: King' sCollectors !'MkLA.Y PEHinsvLk: Penang, 
Curtis ! 
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This YOiy distinot sea-shore form seems, as Mr. Clarke suggests, to deserve 
specific rank. Thoagh collected bj Enrz, it is not inclnded by him either in his 
Ipomoea campanulata or hia Argyreia tiliaefolia ; a note in Herb. Calcutta shows 
that he shared Mr. Clarke's opinion that it is perhaps deserring of speoifio rank. 

44. Ipomoea lactea Wall, ex Voigt, in Hart, Suburb. Calcutta 361 
[1845]. Convolvulus lacteus Wall ex Grah. Cat. Bomb. PI 133. 
Ipomoea Gomezii 0. B. Clarke in Flor. Brit. Ind. iv., 211 [1883] in part, 
aud as to the Tavoy plant only. 

Assam : foot of Naga Hills, Masters ! Tenasserim : Tavoy, Qomess. 

There is not now at Calcutta a specimen collected by Gomez in Tavoy, bat there 
is a specimen collected in the Calcatta Grarden, noted as being raised from seed 
received from Barma from Gomez, and named in Dr. Wallich's own handwriting 
Convolvulus lacteus. 

The calyx and corolla in this species closely resemble those of Ipomoea nymphae* 
folia But are twice as large j in fruit the calyx and capsule are nearly thrice as 
large. As in /. nymphaefolia the seeds are hairy, the corolla externally is glabroas. 
I. la>ctea in fruit still more closely resembles a macrocarpous form of I. petaJoidea 
from the Andamans and the Malayan Archipelago. This plant, which the writer 
had supposed to be the Andaman one included by Mr. Clarke under Ipomoea Chmenii 
has a corolla smaller than that of I. lactea, and is shaggy externally even when full 
grown, whereas the corolla of I. lactea is glabrous externally even in bud. Dr. 8tapf, 
however, informs the writer that while the Andaman plant referred to is certainly 
not /. lactea it does not appear to be /. petaloidea either. " It is, however," Dr. 
Stapf says, " a verj/ poor one. There is one flower mounted with it, though not 
exactly attached;'* he also says that, thoagh the calyx agrees with that of the 
variety of I. petaloidea referred to, ^ the shrivelled corolla seems to have had a 
narrow tube about two inches long and is glabrous outside.' This description 
would suit a badly prepared specimen of Ipomosa glaherrimay and it is not impossible 
that, so far at least as the flower is concerned, the Andamans I. Qomesii will have 
to be referred to that species. 

45. Ipomoea cymosa Roem. 8f SchuU. 

VAR. typica. Add to localities of J^. B. I. : — Equally abundant in 
Indo-China from Upper Assam and Bhamo to the Andamans and 
Nicobars, and the Malay Peninsula. 

To this belong all the synonyms of the F. B, I. except Convolvulus umhellatus 
Wall. {Cat. n. 2329), which is from a plant grown in the Calcutta Botanic Garden. 
It forms the type of Choisy's Ipomoea cymosa vab. culta^ and is perhaps a synonym 
of Ipomosa umbellata Meyer. 

VAR. culta; Choisy, BO. Prodr. ix., 371; leaves cordate with 
an obtuse sinus and rounded auricles, softly velvety tomentose on both 
surfaces, flowers large uniformly dark-yellow. Convolvulus umbellatus 
Wall. Cat. n. 2239. 

Lower Bengal : naturalised in various places near the Royal 
Botanic Garden, Kwrjs/ Malay Peninsula : Perakjat Snngah Byah, 
Kunstler ! 
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The cymes in this plant are almost umbellate and the leaves, which are 4 by 
Z\ in., are mnch wider than in vAb. typxca^ where also the corolla is pare white or 
white tinged with yellow. The calyx and seeds are exactly as in I. cymosa, bat the 
corolla is considerably larger, and in size and colour ag^rees with that of Ipomoea 
umhellcUa. Mey. {Prim. Flor. Bsseq. 99), an American plant with very similar leaves 
equally deeply cordate, but with an acute sinus and glabrous above very sparingly 
hirsate below. This latter difference is no greater than exists between different 
forms of I. cymoaa proper, and it is probable that I. cymosa^ tab. ctdtaj and I. wnheU 
lata are but forms of one plant which is only a variety, as Bentham (Flor, Austral. 
iv., 423) suggests, of I. cymosa. 

It has always been supposed that Wallich's Convolvulua umhellatuSf cult, in 
Hort. Calcutta, was derived from American seed ; it now seems as probable that 
Wallich's plant was of Malayan origin. 

Dr. Stapf who has kindly examined this plant, doubts very much that it is 
entitled to varietal rank. He also adds " it is extremely like I. wnhellata Meyor, 
from America, and I cannot find characters to separate them/' 

45 6. Ipomoea rubens Ohoisy, Convolv. Or. 81 and DO, Prodr, ix., 
371. Convolvalns rabens Wall. Oat. 1421. C. glandalosns Ham. in 
Wall Oat. 2252. Lettsomia rubens Olarke, Flor. Brit. Ind. iv., 195. 

North Bbnoal: Rangpur, at Pirgauj, Hamilton; Pnmea, near 
Caragola, Kurz ! Assam : Jenkins ! Qihson ! Goalpara, Hamilton ! Simons ! 
Gauhati, Jenkins ! Silhet, DeSilva ! Cacbar, Keenan. 

This is, as Choisy says, an Ipomoea not a Lettsomia, M. Choisy does not appear 
to have seen fruit ; Mr. Olarke says, loc. dt, that he had not seen any. The plant, 
Mr. Olarke adds, has been supposed a Bivea ; its fades suggests an Ipomoea in the 
vicinity of I. eymosa vab. cultOy from which however, it differs in having fewer flowers 
in the umbelliform cymes, a tomentose calyx, a corolla which is whitish-purple ins- 
tead of dark yellow, and strigose on the plaits externally instead of quite glabrous, 
as well as in having glabrous in place of hirsute seeds. 

There is no example of Hamilton's Convolvulus glandulosus at Calcutta, at Kew, 
or in the type set of Wallich's Herbarium at the Linnean Society ; what however is 
evidently, from Choisy's description, the same thing, is represented at Calcutta by 
specimens collected in Assam (exact locality not stated) by Gibson, and at Ghi.ahati 
by Jenkins. These specimens have rather larger leaves than any of the others 
densely velvety tomentose on both surfaces, and closely resembling those of 
Argyreia Boxhurghii. There is however not the slightest difference as to calyx or 
corolla between these specimens and those which form the type of Ipomcea rumens 
so that the separation of a variety lanata^ proposed by M. Choisy, appears to be 
hardly necessary. The Goalpara specimens in Wallich's Herbarium {Convolvulus 
hifidus, Ham. Wall. Cat. n. 142I/B and n. 1421/C) are identical with those of DeSilva 
from Silhet (Wall Cat. n. 1421/1) on which the species was founded. Kurz's Pumea 
specimens have leaves less densely hirsute above. 

The species is evidently very closely related to the next one of which there is 
not a specimen at Calcutta. Being unable to separate it by Mr. Clarke's description 
and figure, the writer asked that the two might be compared at Kew where the type 
of Ipomosa Wattii is preserved. Dr. Stapf, who has kindly made the comparison at 
Kew writes : — ** Lettsomia rubens Clarke, and Ipomcea Wattii are very like j but note 
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the sepals, which are narrower and acnte in the latter." This appears to be the only 
tangible distinotion, and is perhaps hardly sufficient to separate the two plants ; till 
however, full material of I'pcymosa Wattii is available it would be improper to propose 
the formal redaction of Mr. Clarke's species, a description of which, taken from the 
anthor^s original diagnosis and figure, is g^ven here. 

45 c. Ipomoba Wattii Clarke^ Joum. Linn, Soe, xxv., 49, t. 22 ; 
leaves ovate-cordate acute, sparingly hairy above and on the nerves 
beneath, peduncles long, 3-6-fld., sepals widely oblong acute, hairy. 

Naoa Hills : Kohima, alt. 5,000 feet, Clarke, 

Scandent. Leaves 3^2| in., somewhat deeply cordate ; petiole 2-8 in. PecUmdeB 
8-6 in., pedicels 1 in. Sepals i-i in. Corolla 1^ in. long, and as much across, white 
with a purple tinge. Capsule glabrous ^-^ in. diam., seeds glabrous. 

The chief difference, apparently the only one, between this and Ipomcea rubens 
lies, as already said, in the sepals, which are here widely oblong acute, while in 
I. rubefis they are widely oblong obtuse and rather shorter. 

From the figure quoted, the artist has altogether omitted the tomentum of 
leaves and calyx, while the sepals are shown as lanceolate instead of widely oblong. 

46. Ipomoea petaloidea Ohoisy, 

VAR. typica ; add to localities of F. B, L : — 

Behar: Kurz! Wood! Revd, Oamphell! Centl. India: Godaveri 
district, Beddome ! Qamhle! Sagor, Vicary! 

VAB. pauciflora Glarke^ Flor, Brit, Ind. iv., 212. I. petaloidea, var. ? 
foliis fere linearibus Coll. 8f Hemsl.f Joum. Linn, Soc., xxviii., 97. I. 
petaloidea var. linearif olia Kurz, Mas, in Herb. Calc. Add to localities : — 

Burma : Pegu, at Palawa Zeik, Tonkyegbat, Kurz ! Shan Hills, at 
Pwehla, 4000 feet, Collett ! Southern Shan States, Manders I 

This very distinct-looking variety has also been collected by Dr. King near 
Mussorie, in the district where it was first obtained by Dr. Thomson. 

VAR. andamanica Prain ; sepals larger, enlarging in fruit, capsule 
much larger. Convolvulus platypeltis Span. Linnea xv., 338. 

Andamans : Kurz ! King's Collectors ! Common. Dtstrib : Timor. 

The fruit of this closely resembles Ipomcea lactea Wall., but the corolla is much 
smaller and is shaggy externally. Spanoghe's Timor plant, referred by Miquel to 
I. petaloidea, is evidently this form. 

46 6. Ipomoea Kinoii Prain : leaves narrow ovate cordate acute 
with shallow or deep rounded sinus and rounded auricles, glabrous 
above or with the midrib sometimes puberulous, sparingly hirsute on 
the nerves beneath, petioles long puberulous ; peduncles glabrous longer 
than the petioles, bearing sometimes 1-3, more often a lax branching 
cyme of 5-12 flowers, with long smooth pedicels thickened, even in 
flower, under the calyx ; flowers large, sepals broad ovate obtuse glab- 
rous coriaceous, with membranous margins nearly equal ; corolla wide 
campanulate glabrous exemally ; capsule large, seeds uniformly covered 
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with long brownish-grey hairs. Ipomoea cjmosa vab. macra 0. B» 
Clarke, Flor. Brit Tnd. iv., 212 ; Joum, Linn. 8oc., xxv., 49. 

SiKKiM : Rishap, etc., 2600--5000 feet, very common, King ! Oam- 
mie ! Clarke ! Oamhle ! Bootan ! Parkes ! Cummins ! Assam : Khasia Hills, 
Grijffith, Hooker ! Gauhati, Simons ! Dibrugar, Masters ! Naga Hills, 
Clarke, Frain ! Burma: Karen Hills, 3000 ft., Kurz ! Shan Hills, 
3000 ft., Collett ! 

A large climber : leayes 8}-6 in. by 2-4 in., petioles 1-3 in. ; peduncles 2-6 in. 
with small decidnons linear bracts at origin of pedicels, whicli are from 1-2 in. long. 
Bepals f in., reflexed bnt not enlarging in froit. Corolla white, 2^ in. long, month 
2 in. across. Capsule f in diam. 

This is a very distinct species, much nearer to J, petaloidea (with which it 
agrees in having thickened pedicels and of which it has exactly the calyx) than to 
I. cymosa. It is however easily distinguished from I. petaloidea by its leaves, which 
are qnite like those of I. cymosoy and by its glabrous corolla. 

49. Ipomoea carnoba Br. 

Add to localities of F. B. I : — 

Pahang : Ridley ! 

66 h. Ipomoea oracillima Brain ; glabrous, leaves pedately lobed, 
lobes narrow, spathnlate sab-sinuate, peduncles 1-7 fld., filiform 
elongated, sepals ovate obtuse, corolla small purple, seeds velvety with 
a few long hairs at tip. I palmata yar ? gracillima. Coll, ^ Hemsl.f 
Jowm. Linn. Soc., xxviii., 97. 

Upper Burma : Meiktila, Collett ! 

A slender climber j leaves 1-2 in. diam. petioles 1 in. ; peduncles much larger 
than leaves (2-4 in.) ; sepals ^ in., corolla \-\ in ; capsule \ in. 

Yery closely resembles I. palmata in appearance but is easily distinguished by 
its much longer peduncles, its flowers less than half the size, and its very different 
seeds. 

6. LEPISTEMON Bl. 

1. Lepistemon plavescbns Bl, Bijdr. 722. Lepistemon Wallichii 
CJwisy Convolv. Or, 61 ; Flor. Brit. Ind. iv. 216. 

Add to localities of F. B. L :— 

Malay Peninsula : Perak, at Larut, Scortechini n. 1644 ! Distrib, 
Java, Borneo ; Philippines. 

Lepistemon Wallichii (Convolvulus cephalanthus Wall. Cat. n. 1402 ; Ipomoea 
Wallichii Stevd.) scarcely differs from Lepistemon Jlavescens (Ipomoea flavescens 
Steud.) as has been already pointed out by Ohoisy {DC. Prodr. iz, 848.) Choisy, 
however, has not seen his way to formally uniting the two plants even when 
monographing the natural order ; on this account, and also because the geographi- 
cal areas of the two forms did not then seem to overlap, Mr. Clarke has kept up the 
distinctive name and position of the Indian one ; he has however, pointed out how 
closely they are related, and how nearly both are allied to still another form from 
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Borneo and the Philippines. The form collected bj Father Scorteohini in Lami 
differs somewhat from both the Indian and the Java plant; it has the widely 
nroeolate corolla of L. fiavescens, and therefore is not tme L. Wcdlichii ; at the 
same time it has sepals that are longer and more lanceolate than even in L, 
Wallichiit and therefore is not trae L. fiavescens. 

Dr. Stapf writes : — " I do not think that L. flavescens, L, Wallichiif and the 
Borneo-Philippine plant are specifically distinct. They seem to be wry slight 
variations of one species." This opinion, conpled with the commnnication from an 
intermediate locality of a form that combines the characters of Stendel's two 
'' species," leads the writer to propose the identification of the Indian plant with 
that distributed thronghont the Malayan region. 

9. CONVOLYULUS Linn. 

* Erect or diffuse^ not ttvining (except sometimes 0. glomeratus); 
stigmas filiform, nearly as long as, or longer than the style, 

t Spiny or spinescent shrubs or under-shruhs, 

1. ♦ Convolvulus LEiocALTCfNUS jBom*. -FZor. Orient, iv., 86; a rigid 
shrub with elongated again dividing branches, yonng parts adpressed- 
silky, elsewhere glabrous, the ends of branches and peduncles develop- 
ing into sboi-t sharp spines, leaves small shortly petioled, shortly silky 
hairy, spathulate oblong subacute with rounded or sub-hastate bases, 
flowers solitary axillary, pedicels shorter than the leaves, sepals glabrous 
coriaceous ovate-obtuse mucronulate, corolla white glabrous 5-6 times 
longer than the calyx, ovary hirsute, stigmas filiform, as long as the 
style. 0. lasiophlaeus Jauh, §c Spach, lU., t. 368. 0. lycioides Boiss. 
Diagn., Ser. i., 7, p. 29. 

Panjab Frontier: Duke! British Bkluchistan : iiace/ Distrib. 
Afghanistan (BeUew) ; Beluchistan, Persia. 

Height 8-4 feet| leaves i in. or less; oalyx i in.; corolla l-U in. long, oapsnie 
ovoid. 

The oocurrence of this species jnst within the British Indian frontier renders 
it necessary to supply a description of the plant. It is readily distingaished from 
the next species by its hastate or cordate-based leaves. 

1. * * Convolvulus spinosus Burm, Flor. Ind. 47, t. 19, f . 4 ; 
a low much-branched shrub with elongated again much divided branches, 
all parts covered with a short adpressed ash-grey silky pubescence, 
the ends of branches developing into sharp slender spines; leaves 
small elliptic subacute, bases narrowed, the uppermost linear and 
scale-like ; flowers on axillary, 1-3-fld. pedicels as long as the leaves, 
sepals hirsute coriaceous ovate-obtuse, corolla hirsute 3-4 times longer 
than the calyx, ovary hirsute ; stigmas filiform as long as the style. 
C. spinosus Boiss., Flor Or. iv., 87, not of Desr. nor of Eichwald 
C. genistoides Jauh, 8f Spach. III. t. 370. 
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Nobth-West Frontibb : Nal, Dtihe, Vistbib. Afghanistan (Oriffith) 
Belnchistan (Stocks) ; Persia. 

Height 1-8 ft. s leaves i-i in. ; oalyz } in. ; corolla i-1 in. 

A defloription of thiq spedes is neoessary for the same reamn that calls for 
one of 0. leiocalycinus. From that species the longer pedicels, the hirsute calyx 
and corolla, and the different leaves, easily distinguish it. 

I. Convolvulus scindicus Stocks, 

t t Serhaceous not spinescent. 

4 &• Convolvulus lineatus Linn : Boiss. Flat, Or. iv., 97 ; adpressed 
sericeous, leaves oblong ; the lower narrowed into a long petiole, the upper 
most often narrowly linear, cymes few-fld. at the ends of the branches ; 
flowers solitary shortly pedicelled ; sepals oblong lanceolate membran- 
OQS at the base, tips herbaceous spreading, corolla 3 times as long as the 
calyx, ovary hirsute. Convolvulus spiosefolius Best, in Lamk. Encycl, 
Meth, iii., 549. C. Besseri Spreng, SysL i, 610* 

Bbitish Beluchistan : Quetta, Stocks ! Punjab Fbontieb : frequent, 
Sanders! Bvkel etc. Distbib: Europe, N. Africa, Western Asia, 
Siberia. 

Boot-stock woody, stems 4r-8 in., herhaceous numerous, ascending or procum- 
bent, lower leaves 2-8 in. by ^ in., petioles 1 in. or longer, stem leaves f*l in. ; 
sepals i in., adpressed sericeous ; corolla rose, 1 in., externally adpressed, sericeous 
on the plaits. 

Described for the reasons given under C. leiocaVyeimiS and C. spinoBus, 

6. Convolvulus olomebatus Chmsy. 

Add to localities of F. B. I. :— 

Rajputana ; Jodhpur, King ! 

7 6. Convolvulus tenellus Stocks, Hook. Kew Joum. iv., 172 ; 
pale-green, sparingly adpressed hirsute, leaves sessile linear, peduncles 
1-3-fld., sepals ovate mucronulate or suddenly acuminate, quite glabrous, 
corolla f in. wide, campanulate ; ovary glabrous style very long. Con- 
volvulus Stocksii Boiss. Flor. Or. iv., 110 [1879]. C. Rottlerianus vab. 
tenella Clarke, Flor. Brit. Ind. iv., 219. 

SciNDB : dutch, Stoliczka ! Distbib. Beluchistan {Stocks ! Bali /) 

Erect strictly branched, stems and branches wiry ; leaves } in. very narrowly 
linear ; peduncles long, 2-2^ in. ; sepals ^ in., corolla rose, } in. at mouth, very 
sparingly hispid along the angles. 

This is extremely distinct from C. RottlerianuSf and may be at once recognised 
by its glabrous calyx and its much longer scarcely hirsute corolla. 

Boissier's name, 0. Stochsiif is given because there is a prior name C. tenellu 
(Desr. laLamk. Encycl.) As the <*G. tenellus" of Desrousses is a Breweria and 
not a Convolvulus, there is no reason why Stock's name should not be used. 

7 c. Convolvulus sinuato-dbntatus. Coll. ^ Hemst., Joum. 
Linn. Soe., zzviiL, 98; pubescent, leaves petioled thick cordate- 
f. n. 15 
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oblong sub-obtuse sinuate-toothed ; flowers axillary solitary or pube- 
scent ; pedicels as long as the leaves bracteolate near the middle ; sepals 
coriaceous ovate-obtuse pubescent externally ; corolla twice as long as 
the caJyx, externally hirsute ; ovary glabrous. 

Uppbb Burma : Shan Hills, at Pwehla, Oollett ! at Koni, Prager! 

Boot-stock thick woody ; Btems slender prostrate intemodes short ; leaves |— 1 in. 
loiigi i-^ ^'$ across, petioles i in. or less ; pedicels sometimes 1 i in. long, braoteolea 
2 or 1 1 sepals ^ in.; corolla white, i in. 

* * Stemg tunning ; stigmas narrowly oblong or linear^ shorter than the 
style. ' 

9. Convolvulus plavus Willd. 
Add to localities of F. B. L :— 
Rajputana : Mt. Aboo, King ! 
11, Convolvulus miceocaltx Clarke. 
Substitute for localities of F. B. I. :— 
MiSHMi : Griffith (mixed with Porana paniculata) ! Assam : Jenkins ! 

11. PORANA BuBM. 

3. Porana spectabilis Kurz. 

Add to localities of F. B. L :— 

Assam : Naga Hills, at Nichuguard, Clarke ; Lushai Hills at Chang- 
sil, Prazer ! Bubmah : Shan Hills, Oollett ! Andamans : Coco Islands, 
Prain ! S. Andaman, Prain ! King^s collectors ! 

13 6. DICHONDRA PoRST. 

Prostrate creeping small herbs ; leaves entire, flowers small 
axillary ; corolla campanulate deeply 5-lobed ; ovary of 2 distinct 
carpels, each with an almost basal style, and 1 or 2 ovules ; stigmas 
capitate. Fruit of 1 or 2 membraneous capsules, each with 1 or rarely 
2 seeds. — Species 2, one tropical American, the other cosmopolitan in 
the tropics. 

1. DiCHONDBA RBPENs FoTst ; Choisy^ DC, Prodr., ix, 451; a 
slender creeping perennial, rooting at the nodes, hoary with minute pube- 
scence, or silky ; leaves long-petioled, orbicular or reniform ; flowers 
solitary on peduncles shorter than the petioles; sepals obovate, very 
short ; corolla yellow rather shorter than the calyx ; carpels about as 
long as the calyx, nearly globular. B,, Br., Frodr., 491 / WaU. Cat. 
1339 ; Benth. Flor. Aushnil. iv, 438 ; OolU 8f Hemsl, Joum. Linn. 8oc. 
xxvii., 99. 

Upper Burma : Taong-Doang Mts., Wallich ! Shan Hills, CoUett ! 
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King^B CoUeciots ! DistrIb. Tropical and snb-iropical regions of both 
hemispheres. 

Leavee f^l in. diam. ; petioles sometimes 2 in. (in WaUioh's specimens as mncil 
as 4 in.) long, sepals about 1 line long. 

15. CUSCUTA LiNir* 

1. CUSGUTA REFLEXA Boxib. 

Add to localities of P. B. L :— 

Upper Burmah : Karen Hills, Mason ! Shan Hills, ColleH ! King*s 
Collectors! Hotha, /. Anderson! 
Add to distribution : — China. 
4. CuSCtJTA CHINENSIS Lamk. 
Add to locaUties of F. B. I. :— 
Upper Bubm ha : Shan Hills, King^s Collectors ! 



Natural History Notes from H. M, Indian Marine Survey Steamer 
* Investigator,* Commander G, F. Oldham, JB. Nj Commanding* Series 
II., No. II. An Account ofaBecent Collection of Bathybial Fishes from 
the Bay of Bengal and from the Laccadive Sea, — By A. Alcock, 
M. B., G, M. Z. S., Superintendent of the Indian Museum. 

Plates VI & VII. 
[Eeceived 81st May.— Bead 6th Jane.] 

Introduction. 

The collection of deep*sea fishes recently added to the Indian 
Mosenm through the exertions of the Marine Zoological Survey is a 
large one and numbers many species, of which only those that appear to 
be either hitherto unknown or new to the Indian record are here noticed. 

In the list of these new forms it is interesting to find Hoplostethus^ 
ThyrsiteSf Bemhrops, Pcedlopsetta, Chlorophthahnus, Xenomystax, (a re- 
markable deep-sea Eel of the Sanromureenesocine alliance, lately dis- 
covered by the U. S. Steamer ' Albatross ' ofE the coast of Ecuador, 
and now appearing in the Laccadive Sea), Nemichthys, and Triacan" 
thodes. 

The discovery in these waters of representatives of these genera 
shows that the exploration of the Indian Seas is still far from complete, 
and leads as to hope that other unaccountable gaps in our knowledge of 
the geographical relutionsof the fish fauna of India may yet be filled up* 
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From recent experience, as from experience gathered in the past, 
it appears that the most promising ground for exploration, in these 
Seas, is that which lies between 150 and 250 fathoms. 

I maj state, in conclusion, that the species here described, but not 
figured, will in all probability be figured in next year's issue (Part III.) 
of Illustrations of the Boyal Indian Marine Steamer ' Investigator,* 

ACANTHOPTERTGII. 
Family Percidse. 

AcROPOMA, Schleg. 
Parascomhrops, Aloook, J. A. S. B., Vol. LVIII, pfc. ii., p. 296 : fMelanostoma, 
Dod., Denk, Ak. Wien, XLYIII., p. 5. 

1. Acropoma philippinetise, Gthr. 
Acropoma phUippinense, Gthr. Zool. Chall. Exp. Vol. I., pi. vi., p. 51. 
Faraaeomhrops peUucidus, Alcook, J. A. S. B., 1889, Vol. LYIII., part ii., p. 
296, PI. XXII., fig. 1, 

This species is characteristic of the Bay of Bengal in water 
between 75 and 150 fathoms deep. 

I take this opportunity of stating that the generic name Parascom- 
brops proposed by me in 1889 for this species is only a synonym of 
Acropomaf and must therefore be withdrawn. 

Family Soorpsdiiidse. 

MiNOUS, C. V. 

2. Minous inermiSf Alcock. 

Minom inermia, Alcook, J. A. 8. B., 1889, Vol. LVIII., pt ii., p. 299, PL XXII., 
fig. 4 ; and Annals and Magazine of Natural History, Sept. 1892, p. 207. 

Specimens of this species dredged this year in the Bay of Bengal 
off Madras, at 133 fms., are encrusted with the same commensal Hydroid 
(Stylactis mhwi) as the specimens dredged off the Mahanaddi, off the 
God&vari, and off the Malabar Coast in previous years. This confirms 
the already fairly well established opinion that the relation between 
the Hydroid and the Fish is a fixed and definite one. 

Family Berycidsd. 

HOPLOSTETHUS, C. V. 

3. Hophstethus mediterraneum^ C. V. 
For Synonomy, vitie Giinther, * Challenger' Deep-sea Fishes, p. 21. 
A fine specimen dredged in the Bay of Bengal at Station I62| 145- 
250 fms., is a new addition to the record of the Indian Fauna. 
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Family Triehinridsd. 
Thtbsites, 0. and V. 
4. Thyrsites bengalensis, n. sp., PL VI., fig. 1. 
Closely related to Thyrsites prametheaides^ Blkr. 

Length of head two-sevenths of the total (caodal ineluded), and 
twice the greatest height of the body. 

The snont, which has the usnal Trichinrid form, is two-fifths of the 
head in length, and twice the diameter of the eye. 

The nostrils are small pores situated well in front of the eye. The 
month is large, and the npper jaw-bones are massive : the maxilla reaches 
to a point midway between the anterior border of the orbit and the pnpil. 
There is a single row of distant fang-like teeth in the premaxillary, 
which in front, to the number of three or four, are of great size : the 
mandibular teeth are similar in size form and arrangement, but only 
two — the front one on each side — are enlarged, and these but slightly. 
There is a single row of small sharp distant teeth on each palatine. 
Oill-opening extremely wide. Pseudobranohise large. 

The head and body are invested in a thick silvery scaleless skin. 
The lateral line bifurcates at the level of the 5th or 6th dorsal spine, 
the npper branch running along the base of the dorsal fin, the lower 
descending with a curve to the middle line, or a little ventrad of it, 
and then taking a somewhat sinuous course to the caudal. 

The longest (middle) spines of the long first dorsal fin are two- 
thirds the greatest body height in length: the second dorsal, like the 
anal, is low and short : the two spurious finlets are incompletely iso- 
lated in both fins. 

The caudal is large and deeply forked. 

The delicate pectorals are not quite half as long as the head. 
The ventrals, which arise close together on the abdominal profile a 
little in advance of the pectorals, are each reduced to a single fluted 
spine. 

In correlation with the strong jaws and large fangs the stomach 
is huge, its length being one-third of the total (caudal included). In 
the specimen dissected there is a small air-bladder and seven large 
but delicate pyloric caaca. 

Colours in spirit : burnished silver, with the mid-dorsal line, from 
snout to caudal, blue-black : fins hyaline, the spinous dorsal with a 
black edge which is broadest in front, the tips of the lobes of the 
caudal fin dusky. 
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The largest specimen measnres 5*25 inches. 

Loc. Bay of Bengal, Station 162, 145/250 fathoms. This species has 
the true bathybial fades* 

Family TrachinicUe. 

Gronp Trachinina. 

Bembbops, Steindachner. 

Benibrops, Steiadaolmer, SB. Ak. Wien, 1877, Vol. LXXIY., pt. L, p. %\U 
, Bathypercis, Aloook, J. A. S. B. 1898, Vol. LXII., pt. ii., p. 177. 

5. Benibrops caudimactda, Stdr. 

Bembrops eaudimacula, Stdr., SB. Ak. Wien, 1877, Vol. LXXIV., pt. L, p. 212. 

Two small specimens of this species were dredged in the Bay of 
Bengal, at Station 170, 107 fathoms, this being the first report of the 
oooorrence of the species in Indian waters. 

6. Benibrops platyrhynchuSf (Alcock). 
Bathypercis pUttyrhynchus^ Aloook, J. A. S. B., 1898, Vol. LXII., pt. ii., p. 178. 

Bay of Bengal, 128 fathoms. 

I must apologize to Professor Steindachner for having, when des- 
cribing this species last year, overlooked his very clear and complete 
acconnt of his new genus Bembrops from Japan ; and I must now state 
that Bathypercis is merely a synonym of Bemhrops^ and must be with- 
drawn. 

Family Pedicnlati. 

LoPHius, Art. 
7. Lophius luguhrisf n. sp. 

Very closely allied to L, mutilusy mihi. 

B.6. D. 3/1/7-8. A. 5-6 C. 8. P. 13. V. 1/5. 

Cephalic disk subcircular, its diameter not quite one-half the 
total (caudal included) : its upper surface studded with scattered knobs 
and spines, none of which are of predominant si2e : the mouth-cleft 
traverses the whole breadth of the disk. 

Depressible fangs in a single series along the premaxillary, except 
at the symphysis, where there are also a few small teeth of a second 
series ; and in thred irregular series in the mandible. A single rigid 
fang,' or a pair, at either extremity of the head of the vomer; and 
an uneven row of 4 or 5 rigid fangs along each palatine. 

Eyes small, their major diameter being about one-seveulh the 
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length of the li^ad : two diameters apart. Qill-deft contracted : three 
gills. The skin is loose and glandular, and ronnd the edge of the disk 
and along the sides of the tail there is a scanty fringe of cataneons 
filaments. The dorsal spines are simple filaments, the first two of 
which stand close together on the snout: the third is about twice 
the length of the second and as long as the cephalic disk in the 
after half of which it arises. The second part of the spinous dorsal 
is represented bj a single filament about two eye-lengths long, arising 
near the hinder limit of the cephalic disk. 

Colours in spirit: very dark sepia mottled with black: tongue 
dusky. Length 4. 25 inches. 

Loe. Station 151, off Colombo, 142 to 400 fms. 

This species is very closely related to Lophitts mutilusy mihi (J. A. 
S. B., Part II of 1893 ; and Zoology of the R. I. M. S. • Investigator*, 
Fishes, Part II, pi. X, Bg. 2), from which it chiefly differs in having the 
second part of the spinous dorsal fin represented by a single well- 
developed spine, instead of by two hidden rudiments. 

Halibutjea, C. 4 V. 
8. Halieutsea fumosa^ n. sp. 

B.6. D.4. A. 4. C. 9. P. 13. V. 6. 

Body remarkably thin and depressed. The greatest length of the 
cephalic disk, which is half the total, caudal included, is only four-fifths 
of its greatest breadth. 

The spines on the dorsal integument, with the exception of those 
along the rostral and supra-orbital margin and those on the e^ge of the 
disk and along each side of the tail, are mere spicules, quite different 
from the large stellate spines of the other species ; and the ventral inte- 
gument is thick, soft and glandular, and is absolutely smooth. The 
cleft of the mouth is two-fifths the breadth of the wide disk. 

Eyes large, their diameter being between one-seventh and one-eight 
the length of the cephalic disk : interorbital space very slightly con- 
cave. 

The caudal fin is half the length of the tail, or one-fourth the total, 
itself included, and is equal in length to the pectorals : the long narrow 
ventrals are just over two-thirds the length of the pectorals. 

Colours in spirit: upper surface smoky blue becoming hyaline 
round the edge of the disk, under surface hyaline, finely and closely 
speckled with silver : dorsal fin blackish : pectorals and caudal broadly 
and darkly banded in the distal half, and often milk-white at tip : 
numerous fine jet black filaments on the upper surface of the disk : 
a black ring round the orbit. 
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The largest specimen— « mature female — is about 4 inches long, and 
2*4 inches across the disk. 

Lac. Bay of Bengal, Station 162, 145 to 250 f ms. 



Synopsis of thb Indian Sprciis of Halieuteta. 

I. Disk markedly broader than long, with the eplnatnre of its dorsal snrfooe 
remarkably feeble, and with the skin of its ventral surface soft, thick, glandular 
and absolutely smooth* 

[Interorbital space rather broad and very slightly ooncave eyes large: 
mouth-cleft wide, two-fifths of the width of the vety wide disk : four rays in 
the dorsal fin : colour smoky blue]. — S. fumosa. 



n. Disk nearly circular, 
or only slightly broader 
than long, with the spi- 
nature of its dorsal sur- 
face strong and coarse, 
and with the skin of its 
ventral surface leathery 
and either spiny or 
granular. 



i. Under surf ace of 
disk gp*anular or with 
scattered spines: in* 
terorbital space rather 
narrow and markedly 
concave : eyes small. 



L 



a. Under surface of 
disk with scattered 
spines between which 
the skin is rough 
cleft of the mouth 
narrow, about one- 
third the width of the 
disk : four rays in the 
dorsal fin : ventral 
fins broad : colour 
pink.— ff. ftellata, C. 

b. Under surf ace of 
disk finely and very 
closely and uniform- 
ly granular : cleft of 
the mouth broad, 
nearly half the width 
of the disk : five rays 
in the dorsal fin : ven- 
tral fins long and 
slender: colour blue- 
bladc^-JT*. nigra. 



ii. Under surface of disk closely covered with 
stellate spines: interorbital space rather broad 
and slightly concave in front only : eyes large. 

[Mouth-deft wide, nearly half the width of 
the disk: five rays in the dorsal fin: ventrals 
broadish: colour crimson to bright pink].— fl^ 
coccinea. 
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FamOy Oataphracti* 

PlfiISTBTHt78» LaC^p. 

9. Peridethw Bivers-Andersoni^ n. sp., PI. VI., figs. 2, 2a, 2b, 
D. 6/22. A. 21. L.lat.32. 

The pre-orbital processes, which are bluntly pointed depressed and 
hollow — ^tbeir cavity opening below by several large pores — are in 
length nearly half the distance between their tip and the aniericM* 
border of the orbit, and each has npon its base a small apstanding 
hook. 

The pre-operonlar ridge is remarkably salient but is sharply tmnca* 
ted, not forming a spine. The opercular ridge forms a shoi^ bluntly 
ronnded spine. 

The lower jaw is thickly fiinged with small tentacles. The labial 
tentacles when laid back hardly surpass the angle of the mouth. 

The interorbital space, the breadth of which is equal to the major 
diameter of the orbit, is deeply concave, and is traversed fore and aft 
by a deep median groove. Each supra-orbital margin is surmounted 
posteriorly by a strong recurved spine, and there is a similar spine 
on each side of the occiput. 

The body-shields are in fonr rows on each side : eadi shield is 
strongly carinated, the carina being produced behind into a strong 
spine ; and in the case of the shields of the posterior third of the 
lateral line the carina are slightly produced and pointed in front 
also. 

The length of the anterior ventral shields is more than twice their 
greatest breadth. 

Colours in spirit : body flesh-coloured ; the pectorals with a broad 
jet-black band in their posterior half and with a milk white tip ; the 
spinous dorsal black in its upper half, and the soft dorsal with a black 
edge. 

Length 3*5 inches. 

Loc. Station 151, off Colombo, 142 to 400 fms. 

ANACANTHINL 

Family Oadicte. 

Physiculus, Kaup. 

10. Phyaiculug argyropastuSf Alooek. 
Phfsieulus argyropoHus, Alooek, J. A. S. B., 1893, Vol. LXII, Ft. ii, p. 130^ pi. 
IX, fig. 8. 

Pt. n. 16 



Digitized by 



Google 



122 A. A^cock-^Recent Collection of Bathyhial Fi$he$. [No. 2, 

Several speoimens were dredged in the Bay of Bengal at 162 and 
170 fathoms. 

This species is easily distinguished from Phyticulua roseui — ^the only 
other Indian species -*— as the following tabular statement shows :— 

COMPABISON OP THE INDIAN SPECIES OF Phy8%CMlU8. 

Fhp9%culu8 roseus, PhyaictUus argyropathu. 

Greatest height of the body a little Greatest height of the body a little 

over one-sixth of the total (with caudal), over one-seventh the total (with caudal). 

Jawbones broad and massive. Jawbones thin and narrow. 

Barbel stout and fleshy, about as long Barbel filiform and inconspicaons, 

as the eye. never half the length of the eye. 

First ray of first dorsal fin prolonged. No prolonged dorsal ray. 

Seven ventral rays, the longest, (outer- Six ventral rays, the longest (outer- 
most) of which only just surpasses the most) of which reaches to the 12th or 
orgin of the anal. 13th anal ray. 

Uniform rose red. Body with a reddish tinge ; fins 

scarlet. 

Family Ophidiidse. 

Glyptophidium, Alcock. 

11. Olyptophidinm macropiis, n. sp., PI. VI., fig. 3. 

In character qnite similar to Olyptophtdiwn argenteum (Ann. Mag. 
Nat. Hist., Nov. 1889, p. 390, and Zool. H. M. I. M. S. 'Investigator/ 
Fishes, Part I., PI. II., fig. 3), from which it differs chiefly in having the 
ventral fins in the form of bifid instead of simple filaments, and in 
having the candal fin confluent with the other vertical fins instead of 
being free a short distance from its base. 

The head, which is higher than, and nearly twice as long as the 
trunk proper, is nearly one-fourth of the total, and has the muciferous 
channels greatly developed, but the frill-like crests which delimit them 
— with the exception of the one in the middle line — low. The short 
trunk falls abruptly to the low finely tapering tail. 

The snout, which does not overhang the equal jaws, is a trifle more 
than one-fourth the length of the head, and not quite equal to the major 
diameter of the large subcutaneous eye, which latter is equal to the 
breadth of the interorbital space. 

Mouth-deft wide, the maxilla reaching beyond the middle of the 
eye : the jaw-bones, like all the bones of the head, are extremely deli- 
cate. Yilliform teeth in very narrow bands in the jaws, palatines, and 
vomer. 

Operculum with a feeble spine above : gill openings very wide, the 
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gill-membranes being separate tlironghont: gill-laminsd verjr Harrow t 
gill-rakers on the enter side of the first arch nnmerons (pret 25 in 
nnmber), close-sot, long, setiform : psendobranchi® moderately large. 
Scales small and extremely thin ; larger and even thinner, bnt sparse 
and decidnons, on the head. No lateral line whatever. 

The dorsal fin begins well on the occipnt, and is mnch more deve* 
loped than the anal, its rays in its anterior two-thirds being more 
than half of the greatest body-height in length : the candal, which is 
only abont one-third the length of the head, is confluent with the other 
vertical fins. Pectorals large and pointed, with a thick fleshy base : their 
length is nearly equal to that of the postrostral portion of the head* 
The ventrals arise close together at the pectoral symphysis : each consists 
of two long rays, the inner of which is an eye-length longer than the 
head. 

Intestine long and much convoluted : 7 or 8 very small pyloric 
cffica : a large air-bladder. 

Colours in spirit : head and eye and body silvery^ the body finely 
peppered with black : vertical fins hyaline with blackish tips, pectorals 
blackish, ventrals white. 

The largest specimen is nearly 5^ inches long. 

Loc. Bay of Bengal, Station 162, 145—250 fms. 

Neobtthites, Goode and Bean. 

12. Neobythites squamipinnis, Alcock. 

Pyenocraspedum aquamtpinne, Alcock, AnndU and Magazine of Natural EUtory^ 
November 1889, p. 386. 

Further specimens (from the Bay of Bengal 145-250 fms.), to- 
gether with a better knowledge of the family, convince me that the 
characters upon which the genus Pyenocraspedum was founded are not 
of generic value. 1 therefore withdraw the name PycnocrasfedAMt^ 

Family MaGroricUe. 

Macrurus, B1. 

Snbgen. Codlorhynchns. 

13. Macrurus flabeUispinniSf n. sp« 
B. 6. D.*l/8. A. 95. P. 16. V. 7. Pyl. c©c. oirc. 40. 
Head massive, shark-like, deeper and broader than, and more than 

* A rudimeutaty fcaberclo. 
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twice ike length of tbe HxnvSs. proper, and more ihan half the length of 
the lash-like tail : its length in the total is nearly one-thinL 

The trihedral, rigid, and aontely-pointed snout is about two-fifths 
the length of the head, and about twice the major diameter of the 
large eye in length : about four-fifths of its extent is pre-oral. The 
nostril on either side has the form of a large pit (the vertical diameter 
of which is two-fifths the major diameter of the eye) with an anterior 
circular opening, and the postenor opening much larger and reniform— 
the two openings being separated by a narrow bridge of skin. 

The mouth is quite inferior : the maxilla reaches almost to the 
verticid through the posterior border of the orbit. Yilliform teeth in 
a narrow tapering band in the lower jaw ; and in a broader and longer 
band in the upper jaw, where the outer row is slightly enlarged. 
Barbel slender, not much more than half an eye-Ieiigth long. 

Qilloopenings wide, the membranes free : gill-rakers rudimentary : 
gill-laminsB large and broad. 

The body and the head, except in the glosso-hyal region, are every- 
where covered with large, stout, firmly adherent scales : those on the 
head, which are so intimately adherent to the bones beneath as to form 
a plate-armour, are furnished with from three to eight strong widely- 
radiating spiniferous ribs ; while those on the body and tail have usual- 
ly eight similar great spiniferous ribs, the radiate arrangement of which, 
though very distinct, is not quite so marked : occasionally the last spine 
of one rib or more projects beyond the edge of the scale. 

There are four rows of scales between the base of the first dorsal 
fin and the scales of the latei*al line. 

The first spine of the first dorsal fin is a mere tubercle ; the second, 
which is not quite five-sixths the length of the snout, is smooth 
throughout: the interval between the two dorsal fins is gfreater than tbe 
extent of the base of the first. The pectorals are narrow and pointed, 
and their length is not quite equal to that of the postorbital portion of 
the head. The outer ray of the ventrals is prolonged, but is not quite 
equal in length to the longest pectoral ray. 

Stomach large and siphonal : at least 40 large long pyloric csdca : 
air-bladder small, and with a thin wall. 

Colours : dark stone-grey ; fins and pharyngo-branchial walls blue- 
black ; parietal peiitoi^eum silvery-grey. 

Le^h 19 inches. 

Loc. Station 150, Laccadive Sea, 719 fms. 

This species is very closely allied to M, japontciu Schleg..| M. 
parallelus, Gthr., and M. quadricristatusi mihi. 
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Subgen. Hacrams, 6L 

14. Macrtmte pumiliceps, n. 6p. 

Closely allied to M, smiliophor'USj Vaillant, from wLich it difEers 
coDspicaoasly iu the stmctare of the scales. 

B7. D. 2/11. V. 12. P. 18. 

The length of the head, which is a little more than the greatest 
height of the body, is only just over one-eighth of the total, the tail 
foiming a long lash. 

Snout trihedral, with strong median and lateral tubercles, its length 
is just exceeded by the major diameter of the eye, — the latter being not 
quite one-third the length of the head, and exceeding the width of the 
interorbital space by about one-fourth. 

Mouth small and quite inferior, the maxilla only just passing the 
level of the front border of the orbit. Barbel about three-quarters the 
length of the eye. Villiform teeth in bands in both jaws. 

Head and body covered with small scales, those on the head with 
rough radiating ridges, those on the body having usually six (sometimes, 
eight) nearly parallel rows of long slender spinelets — not more than 
five in the longest row. [In the specimens taken no lateral line is 
distinguishable.] 

The first dorsal spine is rudimentary, ike sec<md is slightly elon- 
gate (not so long as the short head), and very closely and sharply 
serrated (about 35 serrations) except at extreme base aiid tip. The 
rays of the second dorsal fin are remarkably short, slender, and inconspi- 
cuous, those of the anal are remarkably long and stout. The outermost 
ventral ray is moderately prolonged, being as long as the upper pectoral 
rays, or equal in length to the postrostral portion of the head. [In the 
two immature specimens taken the ventral reaches to the sixth anal 
ray, and the pectoral to the ninth ; the yent being not half an eycrlength 
behind the base of the pectoral fin]. 

Nine or ten villiform (rudimentaiy) pyloric ceaca* 

Colour: silvery grey; throat, gill-memlnunes, bdly, and paired 
fins black ; vertical fins blackish. 

Length 11 inches. 

Loc. Laccadive Sea, Station 150, 719 fms. 
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BathtqaduSi Gthr. 

15. Bathygadus furvescem^ n. sp. 

B. 7. D. 10. P. 16. V. 8. Pyl. c«bc. 20. 

The length of the head is a little more than one-fifth of the total 

(1: 4*75) ; and the height of the tapering body, immediately behind the 

gill-opening, is abont three-fourths the length of the head. 

The length of the snout is one-fourth that of the head, and is equal 
to the width of the interorbital space : the major diameter of the orbit 
is four-fifths the length of the snout. The nostrils are placed close to- 
gether immediately in front of the eye, the anterior being a mere pore. 

The mouth is very capacious, its cleft reaching to the vertical 
through the posterior border of the orbit. Yilliform teeth in bands in 
the jaws only, the band in the upper jaw being very broad : there is a 
wide diastema between the two elements of the pre-maiillary, and a 
corresponding but much narrower edentulous interval at the mandibular 
symphysis. There is no barbel. 

Gill-openings wide, the gill-membranes free. The gill-rakers are 
short, broad, clavate and remarkably spiny, except on the outer side of 
the lat branchial arch where they are long and setiform, — the middle 
ten or twelve being three-fourths the diameter of the eye in length. 

The body and the head, except in the glosso-hyal region, are cover- 
ed with deciduous cycloid scales, of which there seem to be seven rows 
between the base of the Ist dorsal fin and the lateral line. 

The 1st dorsal fin has the usual position, and the 2nd arises imme- 
diately behind it : an unbroken ray from the middle third of the well- 
developed 2nd dorsal is more than one-third of the greatest body-height 
in length. The rays of the anal fin are short and slender. The length 
of the pectorals is not quite equal to that of the postrostral portion 
of the head : when laid back, their tips reach beyond the origin of the 
anal. The ventrals, which are large, arise immediately below the 
pectorals. 

The pyloric ceecai which are twenty in number, are of great size, 
as is also the pancreas. The air-bladder is large and spongy. 

Colours: warm dusky brown; vertical fins blackish, paired fins 
black ; gill-membranes, mouth and peritoneum black. 

Length : 20*5 inches. 

Loc. Station 150, off the Maldives, 719 fms. 

Family Fleuroneetidsd. 

Chasganopsktta, n. gen. 
]^outh very wide, the maxillary bemg more than h^lf the length 
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of the head. Jaws and teeth equally developed on both sides, each 
jaw being armed with a smgle row of long slender depressible teeth. 
Eyes on the left side. The dorsal fin commeQces near the tip of the 
snout, its rays, and those of the anal, being simple, slender, and 
scaleless. Scales minnte, membranous, hardly imbricate. Lateral line 
with a strong curve above the pectoral. Gill-openings wide, the gill- 
membranes united to the isthmus in front. Gill-rakers none. 

16. Chascanopsetta lugubris, n. sp., PI. YI., fig. 4. 
B. 7. D. 115. A,80. 0.16. V. 6. 

Body long, low, tapering, the dorsal profile considerably more 
convex than the ventral. The greatest height of the body is about 
one-fourth, and the length of the head about one-fifth of the total, 
caudal included. 

Mouth-cleft very wide, oblique, with the lower jaw strongly pro- 
jecting : the maxilla, which is hardly expanded posteriorly, is about 
three-quarterd the length of the head, — ^reaching nearly to the angle 
of the properculnm. Each jaw is armed with a single row of sharp 
curved teeth of two sizes, the larger fairly regularly alternating with 
the smaller : those of the lower jaw are very close-set, and are strongly 
depressible inwards across the floor of the mouth : those of the upper 
jaw are more distant, not so strongly depressible, and rather smaller. 
Tongue large, free, with a long styliform point. 

The eyes, which are on the left side, are large (their major 
diameter being about two-sevenths of the length of the head), dose-set 
(less than a-third of a diameter apart), and nearly equal in front. 
The snout proper is short — about two-thirds the length of the eye. 
The nostrils are minute pores situated in front of the interorbital space. 

The gill-openings are wide, the gill-membranes being free pos- 
teriorly : the gill-arches are extremely weak and slender, the gill-laminaa 
are delicate, and there are no gill-rakers. 

The body and the post-orbital portion of the head are covered with 
minute membranous hardly imbricating scales, which are somewhat 
enlarged along the lateral line. The lateral line on both sides has a 
strong sinuous curve above the pectoral fin. 

The fin-rays are weak and filiform : the dorsal begins in front of 
the eye, on the snout. The caudal peduncle is strongly constricted, 
and expands again at the insertion of the fin, which is long and 
pointed, — 6^ in. the total length. The pectorals are slender : that on 
the coloured side is much larger than its fellow, its upper rays being 
nearly as long as the caudaL Both ventrals are well developed. 

Colours : dull dusky brown, the peritoneum showing through as a 
black patch ; iris and fins black ; tongue dusky brown* 
J. II. 17 
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The largest specimen is 5 '75 inches long. 

Loc. Bay of Bengal, Station 162 ; 145 to 250 fms. 

POECILOPSETTA, Gthr. 

17. Poecilopeetta maculosa^ n. sp., PI. VII., fig 1. 

D. 56. A. 46, V. 5. 0. 18. 

Height of the body about If in the total, withoat caudal ; length 
of the head a little more than 3|. The length of the snout is about 
half the major diameter of the lower eje, which latter is nearly one- 
third the length of the head — the upper eye being markedly larger. 
The eyes are on the right side, the lower hardly in advance, the upper 
strongly encroaching on the dorsal profile : they are separated by a 
flat scaly space, the breadth of which is nearly equal to the length of 
the snout. The mouth-cleft is oblique and narrow, the maxilla being 
hardly more than one-fourth the length of tho head : the jaws are 
equal in front and equally dereloped on both sides, as ai*6 the teeth, 
which are villiform and in a crowded row in both jaws. The gill- 
membranes are broadly united below the throat. 

The head, body, and caudal fin are covered with minute thin cycloid 
scales : the lateral line has a wide cui^ve above the pectoral fin. The 
dorsal fin begins above the middle of the eye and extends to the base 
of the caudal peduncle: its rays, like those of the anal fin, are simple, 
the longest being less than one-fourth the greatest body height. The 
caudal fin is large and hastate, its length being nearly one-fourth the 
total. The right (coloured) pectoral is rather more developed than 
the left, but is not longer than the eye. The ventrals are quite equal, 
opposite, and symmetrical, and are about as long as the eye. 

Colours ; right side silvery-grey with numerous large, well-defined, 
more or less oval blotches, varying from dusky grey to jet-black — the 
black blotches, in regular alternation with lighter ones, forming a 
ring round the circumference of the body ; pectoral with a black blotch, 
caudal with two— K)ne above, the other below : left side with several 
longitudinal series of black blotches along the middle of the body, and 
with a series round the circumference of the body, corresponding blotch 
for blotch with those on the coloured side. 

Length nearly 3*75 inches. 

Loc, Bay of Bengal, Station 162 ; 145-250 fms. 

18. PoBcilopseUa prselonga, n, sp., PI. VII., fig. 2. 

D. 58^0. A. 45-47. V. 6. C. 18. 
Closely resembling P. maculosa, but very easily distinguished by 
the following differences : — The height of the body is only about one- 
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third of the total without the caudal : the length of the snout is only 
abaat one-third the major diameter of the eye, which is one-third the 
length of the head : the eyes are in the closest contact : the maxilla is 
one-third the head in length : the teeth are in a narrow hut distinct 
band in either jaw : the dorsal fin begins above the hinder limit of the 
npper eye, and its longest rays are over one-third the greatest body- 
height in length : the caudal fin is narrow elongate and pointed. 

Colonrs : right side hyaline grey, all the fins black ; a series of 
black blotches round the circumference of the body, and two series 
along the middle of the body : the left side is coloured very much as in 
the preceding species. 

The largest specimen measures 3*75 inches. 

Loc. Off Colombo, Station 151 ; 142-400 fms. 

SoLEA, Gfchr. 
19. Solea umhrcditis, n. sp., PL VII., ^g. 3. 
D. 70. A. 50. C. 18. P. 0. V. 6. U lat. circ. 80.« 

The height of the body is 2J in the total without the caudal. The 
length of the head is sometimes a little more, sometimes a little less 
than a third of the total without the caudal (in adults). The snout 
is but slightly hooked : its length is twice that of the eye and from 
two-sevenths to a quarter that of the head. The eyes are nearly or 
quite a diameter apart. The nostril of both sides is a slender tube. 
The mouth-cleft reaches to the posterior limit of the lower eye. 

No pectoral fins whatever. 

Ventral fins symmetrical, separated from the anal by more than 
an eye-length. 

Colours in spirit : warm olive brown with numerous large black 
blotches which form four or five irregular transverse series and three 
irregular longitudinal series : dorsal and anal fins bluish-black or black : 
underside smoky in rather more than the posterior half. The black 
blotches are sometimes circumscribed by a light areola. 

Length of a nearly mature female, 4'25 inches. 

Loc. Bay of Bengal, Stations 169 and 170 ; 91-107 fms. 

In form and colour this species at first sight resembles Solea 
cyanea (Ann. Mag. Nat. Hist., Deo. 1890, p. 439), from which it is 
distinguished — specimens of equal size being compared — ^by the much 
larger head and mouth, by the larger and more widely separated eyes, 
and by the fewer rays in the dorsal and anal fins. It is however closely 
allied to Solea cyanea^ and also to Solea melanosticta, Peters (MB. Ak, 

♦ To its termination behind the npper eye. 
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Berl., 1876, p. 84i5), and Solea kaiana, Qthr. (' Challenger* Shore 
fishefi, p. 49, pL XXI., fig. C.) — all being comparatiTelj deep-water 
forms of the East Indian Seas. 

Aphobistu, Elanp. 

20. Aphoristia trifasciata, n. sp., PI. VII., fig. 4. 

D. 87-89. A 75-77. V. 4. 0. 12. L. lat 80 to 82. L. tr. 38 to 40. 

The length of the head, which is a trifle less than the height of 
the body, is one^fonrth the total withoat the oandal. The length of the 
snout, which is abont one-third more than the major diameter of the 
eye, is from one-fifth to one-sixth the length of the head. The eyee 
are in contact and are situated between the same verticals. The cleft 
of the month reaches beyond the middle of the lower eye. A row of 
small eqnal setiform teeth in each jaw on the blind side. The nostrils, 
the gill-openings and gill-membranes, and the form and arrangement 
of the scales, are as in the other Indian species. 

The longest (posterior) rays of the dorsal fin are more than half 
the greatest body-height, the oorresp<mding anal rays being not qaite 
so long. The ventral fin is about one-fourth the length of the head, 
and is separated from the anal by an interval equal to the length of 
the snout. 

Colours : warm olive brown with three broad blackish cross-bands. 

The largest specimens measure 4 to 4| inches. 

Loo. Bay of Bengal, Station 162 ; 145-250 fms., and Station 164; 
195-210 fms. 

This species is akin to Aphoristia septemstriata and to Sytnphwrus 
leeif Jordan and Bollman, Symphurua fasctolaris^ Gilbert, and Symphurua 
atramentatus, Jordan and Boilmann. Its difference from the other 
Indian species, all of which also inhabit deep water, is shown in the 
following synoptical table. 

Synopsis of thi Indian Spbciks or Aphon$tia. 

1. The month -cleft extends to or 
beyond the middle of the lower eje, 
owing, not to the g^reater size of the 
month, bnt to the more anterior posi- 
tion of the eyee : the orig^ of the 
ventral fin is hardly an eye-length 
distant from that of the anaL A. gUesii. 



I. Both sides oolonred, no 
orosB'Stripes : height of the< 
body rather over one-fourth 
the total (with candal). 



2. The month-oleft, owing 
to the more posterior position 
of the eyes, hardly snipasses 
the front edge of the lower e3re : 
the origin of the ventral fin is 
more than two eye-lengths dis- 
tant from that of the anaL .„A» wood-masoni. 
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II« Only tlie left eide ooloor- 
ed, striped with oroas-bands: 
h^ht of tbe body markedly^ 
less than one-fourth the total 
(with caudal). 



1. The length of the head is 
one-fourth ^e total (without 
caudal) : mouth-cleft large, 
reaching well beyond the middle 
of the lower eye : the largest rays 
of the vertical fins are more than 
half the greatest body-height t 
three cross-bands... A. Irifasciata, 

2. The length of the head 
is one-fifth the total (without 
caudal) : mouth-cleft small, 
hardly surpassing the front 
edge of the lower eye : the long- 
est rays of the vertical fins are 
from two-fifths to one-third 
the greatest body height : six 

or seven cross-lMaids. A septemstriata. 

PHTSOSTOMI. 

Family Scopelidad. 

Chlobophthalmus, Bonap. 

21. CMorophtTMlmus comiger^ n. sp., PI. VI., fig. 5. 
B. & D. 11. A. 9. P. 14. Y.IIS. L. lat. ow-c. 55. 

Closely allied to OMorophthahrMS productus, Qthr. (' Ghallenger ' 
Deep-Sea Fishes, p. 193, pi. L,, D.), from which it appears to differ 
only in coloar, and in having a pair of strong flat spines on either side 
of the salient mandibnlar symphysis. 

Colours in spirit silvery-grey with nnmeroos broad ill-defined 
dnsky cross-bands : fins hyaline, the tip of the caudal and the base and 
tip of the dorsal black. 

The largest specimen measures a little over 3 inches. 

Loc. Bay of Bengal, Station 15d; 145-250 fathoms. 

Family Hormiicto^ 

Croup Anguillina. 

CONOBOMUAANA, Kaup. 

22. CongrofMirmna mustdiceps, n. sp., PI. YII., fig. 5. 
Allied to 0. megastoma^ Cthr., 0, squaUceps^ 0. nasica and 0. maero^ 

cercus (aO« Umgicaudaf Aloock, nee Bamsay and Ogilby). 

Head about an eye-length longer than the trunk, which is one- 
fourth the length of the tail. 

The snout, which is long narrow and acutely pointed and far 
over-hangs the mouth, is between one-fourth and two-ninths the length 
of the head, and twice the major diameter of the eye. The anterior 
nostril is a short tube situated on the lip near the tip of the snout. 



Digitized by 



Google 



134 A. Alcock--Becent Gollection of Bathyhial Fishes. [No. 2, 

the posterior is a very wide foramen situated above and in front of the 
angle of the eje. The mouth-cleft reaches just behind the vertical 
through the middle of the eye, and the lips are large. Minute teeth 
in broadish bands in the jaws, in a rasp-like patch outside the closed 
mouth in the pre-maxillarj, and in a broad band in about the anterior 
third of the vomer. Gill-openings wide, separate. 

No scales : the lateral line is marked by a row of small pores. 

Pectorals narrow, pointed, nearly half an eye-length longer than 
the snout. Vertical fins confluent, the dorsal beginning nearly an 
eye-length in advance of the gill-opening. 

Colours in spirit: dark purple-brown, becoming silvery on the 
abdomen : opercle black : vertical fins with a broad black edge through- 
out their entire length. 

The largest specimen measures 15 inches. 

Loc, Bay of Bengal, Station 162 ; 165-250 fathoms. 

Synopsis of the Indian Species of Cofigromurasna, 

I. Head rnnoh shorter than the tmnk proper : tail bnt little longer than the 
head and trunk combined, — C. anagoy Schleg. 

II. Head nec^ly equal in length to the tmnk proper : tail nearly twice as 
long as the head and tmnk combined : — 

i. Snout narrow, and tapering to a very sharp point, — its length between one- 
fourth and two-ninths that of the head : cleft of the mouth not extending much 
beyond the middle of the eye, — C. must^liceps. 

ii. Snout broadish or broad, and blunt pointed: cleft of the mouth extending 
much beyond the middle of the eye :•— 

a. Snout one-fifth the length of the head, its mucous channels opening by 
small and inconspicuous pores : pectorals large, much longer than the snout, — 0. 

1. Eye in the adult half the length 
of the snout : one or two of the Tome- 
rine teeth conspicuously enlarged, — 
0. ncLsiccu 



b. Snout one-fourth the 
length of the head, its mucous 
channels opening by large 
and conspicuous pores : pecto- 
rals small, about as long as 
the snout. 



2. Eye in the adult about two- 
thirds the length of the snout: no 
enlarged teeth on the vomer, — 0. 
macrocercuB ( *= 0. longicauda, Aloock, 
nee Bamsay and Ogilby. 



Group MursBuesocina* 
Xbnomystax, Gilbert. 
Gilbert, Proc. U. S. Nat. Mus., Vol. XIV., 1891, p. 848. 

23. Xenomystax truddans, n. sp. 
Head about equal in length to the trunk, the latter being about 
two-sevenths the length of the long tapering tail. 



Digitized by 



Google 



1894.] A. Aloock — Eecent Collection of Bathyhtal Fishes, J 35 

The depressed and sharply pointed snont is a little more than 
one-third of the head in length and nearly fonr times the major dia- 
meter of the eye : its macoos pores, like those of the mandible and of 
the rest of the head, are large slits : the anterior nostril is a large 
sab-tubnlar slit situated on the lip close to the tip of the snoot, the 
posterior is a wide elliptical foramen situated, almost superiorly, partly 
in the posterior and partly in the middle third of the snout. The 
mouth-cleft is wide, extending an eye length behind the posterior 
border of the orbit, or more than half way along the head, and the 
maxillaB are most remarkably massive. The teeth are in broad crowd- 
ed bands, acicular or caniniform, and for the most part depressible : 
those in the upper jaw are in two bands — an outer very broad-band of 
large depressible teeth in four series which increase in size from with- 
out inwards, and an inner narrow-band or very close-set row of small 
rigid teeth — the two bands being separated throughout their whole 
extent by a broad groove : the pre-maxillary teeth, which are much 
enlarged, are in a broad patch standing outside the closed mouth : the 
mandibular teeth are in at least five series increasing in size from 
without inwards, and at the symphysis, where they are greatly enlarg- 
ed, they form a patch which fits into a wide notch in the upper jaw : 
the vomerine teeth form a short row of fangs. Tongue small and inti- 
mately adherent throughout to the floor of the mouth. Skin scaleless, 
glandular. Lateral line formed by a row of large brilliant close-set 
pores. Gill-openings wide, crescentic, separated by a very narrow 
interspace. 

Vertical fins well developed, the dorsal beg^iuning just in advance 
of the gill-opening. Pectorals narrow, pointed, more than half the 
snout in length. 

The stomach is large, extending the whole length of the abdominal 
cavity, and is very distensible : the intestine in its posterior portion is 
coiled in a series of close pleats : only the left lobe of the liver is deve- 
loped : pancreas large : a large air-bladder extending behind the vent. 

Colour : body and fins blue-black ; pectorals with narrow whitish 
edge and tip : margin of gill-opening and of all the mucous pores of 
the head and lateral line brilliant white. 

A mature female between 25 and 26 inches long. 

Loc. Laccadive Sea, Station 150; 719 fathoms. 

This species appears to differ from Xenomystax atrarius, dredged 
by the U. S. Pish Commission in 401 fathoms ofB the coast of Ecuador, 
only in the greater relative length of the tail, the nearer approximation 
of the gill-openings, and the greater length of the pectoral fins. 
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Group Nemiohthyina. 

NsMiCHTHTS, Ricbardscm. 

24i, Nemiohthys acanthonotuSy n. sp. 

The posterior third or so of the long slender bodj is rather abrupt- 
ly constricted to form a lash-like tail. 

The head, rather more than four-sevenths of which is formed by 
the long tapering snout, is between one-seventh and one-eighth of the 
totaL The diameter of the subcutaneous eye is between one-third and 
one-fourth the length of the post-orbital portion of the head, and be- 
tween one-sixth and one-seventh the length of the snout. The nostrils 
have the usual position, and the jaws are curved at tip as in ^. infans. 
Small recurved asperities in crowded bands form the dentition of the 
jaws and vomer. 

The vent is situated immediately behind the gill-opening and the 
root of the pectoral fin. 

The gill-openings, which are wide, are separated from one another 
only by a thin fold of skin. 

No scales. The lateral line is marked by a series of small glist- 
ening pores which are arranged with beautiful regularity in '' fives *' 
(quincunces). The head is studded with similar pores. 

The dorsal fin commences on the occiput, and is continued to the 
tip of the tail : in a part of its extent somewhat less than the middle 
third the long slender rays are replaced by strong short spines — like 
those of NotacarUhus — interconnected by a low membrane. The anal 
fin, which commences immediately behind the vent, has its rays well- 
developed throughout, — the longest rays being considerably more than 
half the length of the post-rostral portion of the head. 

The pectorals are large, and are half as long as the post-orbital 
portion of the head. 

Colours : uniform dark sepia becoming black ventrally : gill-covers 
and fins black. 

A single well-preserved specimen 22 inches long. 

Loc. Bay of Bengal, Station 165 ; 475 fathoms. 

This species is distinguished from its congeners by the long series 
of stout sharp close-set spines in the middle of the dorsal fin. 

Family Halosanricte. 

Halosaubus, Johnson. 
25. Halosaurus mediorostrisy Gthr. 

Halosaurus mediorostris, Gthr. 'Challenger' Deep Sea Fishes, p. 289, pi. 
LIX, fig. 0. 

A single specimen was dredged in the Laccadive Sea, at Station 
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J50, in 719 fathoms, and is now for the first time recorded in the Indian 
Fauna. 

PLECTOGNATHL 
Family Bclerodermi. 

TfttACANTHODES, Blkr. 

26, Triacanthodes ethiapsy n. sp., PI. VII., fig. 6» 

r),e/i4,. A. 14 p. n-J2. v. i/i. 

In a yonng specimen the height of the body is one-half the total 
length — caudal included. 

The integument is everywhere closely covered with acicular spine- 
lets, each of which is deeply imbedded in a fleshy papilla. Tlie first 
dorsal spine is of pre-eminent size,— more than half the height of the 
body, but is neither so long nor so stout as the single recurved spine 
of the ventrals. All the spines are armed with numerous small bai-bs. 
In the axil of each ventral spine is a single minute filiform ray. 

Colours I uniform blue-black, the spiniferous papillae milk-white. 

A single specimen not much over an inch and a half long. 

Loc Bay of Bengal, Station 162^ 146-250 fathoms, 

EXPLANATION OF PLATES. 
Platk VI. 
t^ig. 1. Thyrsites bengaleDBis. • 
2a?* 2b* I ^©^^stethiiB rivers-andersoni, 

T^ig, 8, Glyptophidiam macropus. 
Fig. 4. Ghascanopsetta lagnbris. 
Fig. 5. Ghlorophthalmiis comiger. 

PlaTr VII. 

Fig. 1. Poeoilopsetta macalosa. 

Fig. 2. Poeoilopsetta prselonga. 

Fig. 8. Solea nmbratilis. 

Fig. 4. Aphoristia trifasoiata. 

Fig. 5. Gongpx)innr8Bn& mastelicepS. 

Fig. 6. Triacanthodes ethiops. 



J. ti. 16 
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Nattiral Historij Notes from the Royal Indian Marine Survey Steamer * In- 
vestigator,* Commander C. F, Oldham^ R, N., commanding.-- Series 
II., No« 22. Note on the sound produced hy the Ocypode Crab, Ocypoda 
ceratophthalma. By Surgeon-Captain A. R. Anderson, B.A., M.B., 
Naturalist to the Indian Marine Survey. 

[Received and Bead 4th July.] 

Although in several Brachynrons Decapod Cmstaceans stridulating 
ridges have been most carefully described and figured, in only one 
solitary instance can I find any observations regarding the sounds 
produced by these ridges. Indeed they appear to have derived their 
designation rather from the resemblance they bear to the stridulating 
organs of insects than from any stridulating function they themselves 
had been observed to possess. In this note I venture, therefore, to describe 
the sound produced by the well-known stridulating organ of Ocypoda 
ceratophtJialma, Pallas, a description of which, as well as of the ridges 
found in such other species of Ocypoda as possess them, will be found 
given by Miers in the Annals and Magazine of Natural History Vol. 
X, 1882. Dana, in the volume describing the Crustacea of the United 
States Exploring Expedition, writes of the genus Ocypoda: — '* These 
species are able to make a sound, by means of a series of minute ridges 
on the inner surface of the hand, which acts like a rasp against a promi- 
nent edge on the second joint of the same pair of legs." He however 
gives no description of the sound produced. In the Administration 
Report of the Marine Survey of India for 1891-92, Surgeon- Captain 
A. Alcock relates his experiences of the musical powers of th« red 
Ocypoda macrocera, and with this solitary exception, I am unable to 
find any record of similar powers having been obseinred in any other of 
the Ocypodes. 

In Ocypoda ceratophthalma the stridulating organ consists of a 
ridge coarsely striated above, finely striated below, borne on the inner 
surface of the hand of the larger chela. This ridge is rubbed across a 
smooth raised ridge on the ischium of the same chela, and by slowly 
rubbing the opposed ridges together, and placing the crab over the 
mouth of a wide-necked bottle to act, like the crab's burrow, as a 
resonator, an exact reproduction of the sound emitted by the crab, 
during life, can be obtained. One bright hot sunshiny morning in Nov. 
ember, as I was walking along the shore of Bingaroo, one of the Lakadive 
Islands, which is only occasionally visited by the inhabitants of the 
other islands of the same atoll, I was surprised to hear a lotid croak- 
ing noise, that appeared to proceed from the edge of the scrub jungle 
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that covers the island. At first I imagined it must be caused by frogs, 
so perfectly did it resemble the croaking of these animals. However, 
on tracing the sonnd to its source, I discovered that it proceeded from 
the burrows of the Ocypode crabs which here fringed the beach at 
high-water mark. These burrows are frequently, in coral sand, very 
wide at their mouths (6 to 8 ins.), and then taper gradually downwards, 
so that they act as excellent resonators. The cause of the stridulation 
of the crabs was by no means apparent, the animals were all lying 
hidden in their burrows, and several were croaking at the same time, 
as if in concert. 



Natural History Notes from the Royal Indian Manne Survey Steamer ^In- 
vestigator' Commander C. F, Oldham^ B, N,y commanding. — Series 
IL, No. 13. A New Brachiopod, By A. Alcock, Superintendent op 
THE Indian Museum. 

PLATE VIII. 

[Received and Bead, 4 th Jaly.] 
. Of the Brachiopoda of Indian waters but little appears to be 
known. Lingnla and Crania have been reported from the shallows, and a 
small species of Terehratula has — but not very commonly — been met with 
off Ceylon in 20-30 fathoms. I myself, in the course of four seasons 
systematic dredging, 1888-1892, on board the ** Investigator," only once 
met with a Brachiopod — a minute species of Terebratula— dredged in 
1891 in the Laccadive Sea, at 865-880 fathoms, on a bottom of 
Globigerina ooze. A certain amount of interest, therefore, attaches 
to any '* finds " in these waters of representatives of this ancient 
class of animals. 

The species described in the sequel is a Terehratula of remarkable 
size, dredged in the Laccadive-Maldive basin, oft the island Uliganu of 
the Northern Maldive atoll, at a depth of 719 fathoms, on a bottom of 
fine coral sand. The species is represented, unfortunately, only by a 
dead shell, which however was quite perfect. 

TEREBRATULA, Llhwyd. 

Terebratula Johannis-Davisi, n. sp., Plate VIII. 

Shell pyriform, inequilateral, thin but strong, its surface smooth 
except for the concentric lines of gix)wth, and microscopically 
punctate : in colour purple-brown. 



Digitized by 



Google 



140 A. Alcock— ^ New Brachiopod. [No. 2, 1894.] 

The shell is remarkable in being inequilateral, having a well-mark- 
ed bulge to the left side (the shell being held ventral valve downwards 
and beak pointing backwards) : and this asymmetiy is shown bj the 
lines of growth to have existed from an earlj period of life. 

The dorsal valve is slightly more convex than the ventral ; and 
both valves have the margin simple, entire, and broadly turned over 
and bevelled all round. 

Internally, the dorsal valve has very prominent cardinal processes, 
and a small slender loop, the greatest convexity of which does not 
reach forward beyond the first fifth of the length of the shell. 

The ventral valve has a re-curved beak which conceals the small 
deltidium, the latter consisting of a single piece transversely striated, 
and the beak being truncated by a thick«edged foramen. 

Greatest length of the shell 73 millim., greatest breadth 68 
millim. 

I have named this species after the great Elizabethan navigator 
John Davis, who appears to have been the first English explorer to 
take an interest in the Maldive Islands. 

The plate explains itself « 
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H. -irR St-f^***^' Calcutta, or from the Sociely*8 Agents in 

k c?^«* ' ' ^*^" '* Ti-ench, Trftbner and Cu.» 57 and 5t* Ludgate 

IVli*. <^^^<*^ ^^«i''««Howit3t, Leipzig, Grrmany. 
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Natural History Notes from JET. M. Indian Marine Survey Steamer * Investi- 
gator,* Commander 0. F. Oldham, B, N, commanding. Series II, 
No. 14. An Account of a Recent Collection of Deep Sea Crustacea 
from the Bay of Bengal and Laccadive Sea. — By A. Alcock, M.B., 
C.M.Z.S., Saperintendent of the Indian Masenm, and A. R. 
AnDSESON, B.A., M.B., Snrgeon-Natnralist to the Survey. 
With plate IX. 
[Received 2l8t. Jaly— Head let. Angiut.] 
The collection described in the present paper numbers 96 species, 
exolnsive of Paguridea, dredged in the Laccadive Sea and Bay of Bengal, 
in two seasons, 189J-92 and 1893-94, at depths ranging from 91 to 1,370 
fathoms.* 

Of these 96 species, 31 appear to be nndescribed, while 15 are new 
to the Indian faana. 

Among what we regard as new fonns, the most interesting are — (1) 
Engystenopus, a deep-sea Stenopid, differing from Stenopus chiefly in 
the simple nosegmented carpopodites and propodites, and the simple 
claw-like dactyli, of the 4th and 5th pairs of tmnk-legs ; (2) Bathyan- 
kyriitesj a Galatheid, which differs from Mvnidopsis only in having the 
2nd, 3rd, and 4th pairs of tmnk-legs sub-cheliform ; and (3) Archaeo- 
plaXj a Gonoplacid (?) crab of a remarkably antique facies, which 
appears to be closely connected also with Cymopolia, 

Among the species new to the Indian Fauna, the following, which 

• A few ipecies dredged in previous years have been included in special 
instances. 

J. II. 19 
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belong also to genera not before recorded from Indian waters, are 
worthy of mention : — Petalophthalmus, Benthesicymus^ EiconaxiuSy Oalo- 
carisy Uroptychtis, and Ethusina. Oalocaris is represented in our collec- 
tion by the cosmopolitan Oalocaris macandreas^ Bell. We baye figured 
our three new generic types (Plate IX.) on account of their greater 
importance ; but figures are being prepared of all our new species, and 
we hope that they will be published in next year's issue (Part III.) of 
Illustrations of the Zoology of the Investigator, Figures of the new 
species of Glyphocrangon and of Pentacheles, among which those referred 
to in the present paper (with one exception) will be found, are pub- 
lished in " Illustrations of the Zoology of the R. I. M. S. Investigator , 
Part II," now in course of issue. 

List of the " Investigator " Dredging Stations referred to in the present paper. 











Bottom 


Station 


Position. 


Depth in 


Nature of 


Tem- 


Number. 


fathoms. 


Bottom. 


perature; 










Fahr. 


116 


Andaman Sea, Lat. 11° 25' 5" N., 










Long. 92'> 47' 6" E. ... 


405 


Green mnd. 


47° 


121 


Laccadive Sea, Lat. 14*» 85' 16" N., 










Long. 720 2' 87" E. ... 


1,140 


Coral mud. 


87-5» 


122 


T-a<icadive Sea, Lat. 12*» 5' 85' N., 










Long. 71° 36' 50" E. ... 


865-880 


Globigerina ooze. 


42° 


124 


Laccadive Sea, Lat. 10^ 47' 46" N., 




Large debris of 






Long. 72° 40' 20" E. ... 


705 


Eeef Coral. 


P 


126 


Laccadive Sea, Lat. 10° 7' 60" N., 










Long. 74° 42' 80" E. ... 


1,250 


Blue mud. 


86' 


126 


Laccadive Sea, Lat. 8° 49' 0" N., 










Long. 73° 18' 45" E. ... 


1,870 


Coral mud. 


86P 


127 


Laccadive Sea, off the Island of 




Globigerina and 






Minnikoy... 


1,200 


Coral ooze. 


P 


128 


OfiP Ceylon, Lat. 6° 68' N , Long. 77° 










26' 50" E. 


902 


Green mud. 


? 


129 


Bay of Bengal, off Godivari Delta... 


270 


Mud. 


51° 


130 


Bay of Bengal, off Godavari Delta... 


258-281 


Mnd. 


61° 


131 


Bay of Bengal, Lat. 16*^ 01' N., 










Long. 81° 25' E. 


410 


Mud. 


46-6** 


132 


Bay of Bengal, Lat. 12° 50' N., 










Long. 81° 30' E. 


475 


Mud. 


46-6° 


135 


Laccadive Sea, Lat. 35° 29' N., 




Foraminifera in 






Long. 72° 41' E. 


659 


Green mud. 


4r 


144 


Laccadive Sea, Lat. 15° 05' 06" N., 










Long. 72° 48' 10" E.... 


172 


Sand. 


? * 


145 


Laccadive Sea. Lat. 16*» 05' 03" N., 










Long. 72° 38' 10" E. ... 


696 


Green mud. 


? 


150 


Off the Northern Maldive Atoll, 










Lat. 7° 05' 45" N , Long. 76° 04' E. 


719 


Fine Coral Sand. 


P 


151 


Off Colombo 


142-400 


Mud. 


P 


159 


Bay of Bengal, Lat. 14° 05' 55" N , 










Long. 80« 25' 20" E. ... 


112 


Mud. 


? 
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Bottom 


Station 
Number. 


Position. 


Depth in 
fathoms. 


Nature of 
Bottom. 


Tem- 
perature; 
Fahr. 


162 


Bay of Bengal, Lat. IZP 51' 12" N., 










Long. 80° 28' 12" E.... 


145-260 


Mud. 


? 


163 


Bay of Bengal, Lat. 18« 46' 88" N., 










Long. 80° 29' 87" B. ... 


210 


Mnd. 


? 


164 


Bay of Bengal, Lat. 13° 41' 27" N., 










Long. 80° 32' E. 


195-210 


Mud. 


51-2° 


166 


Bay of Bengal, Lat. 13** 84' 56" N., 










Long. 80° 82' 12" B. ... 


183 


Mud. 


54-8° 


169 


Bay, of Bengal, Lat. 13° 05' 27" N., 




Sand, Shells, and 






Long. 80^ 33' 44", B.... 


91 


Mud. 


? 


170 


Bay of Bengal, Lat. 13? 01' 06" N., 




Sand Cinders and 






Long. 80^ 36' 56" B. ... 


107 


Mud. 


? 


172 


Bay of Bengal, Off Trincomalee ... 


200-350 


Green Mud. 


53°-49-8° 


173 


Bay of Bengal, Off Trincomalee ... 


609 


Brown mud. 


44° 


176 


Laccadive Sea, Lat. 11° 47'06"N., 










Long. 73° 57' 30" B. .. 


1070 


Green Mud. 


87-5° 


177 


Laccadive Sea, Lat. 13° 47' 49" N., 










Long. 73° 07' B. 


636 


Green Mud. 


44-2° 



MALACOSTRACA. 
Order SCHIZOPODA. 

Family LophogastridsB. 

Gnathophausia, Suhm. 
1. Onathophausia zocea, Suhm, Q. 0. Sars. 
G. O. Sars, 'Challenger' Schizopoda, p. 44, pL vi., figs. 6-10; and A. Milne- 
Edwards, Eeo. Pig. Crust, pi. 7. 

This species, which is new to the record of the Indian fauna, has 
been dredged in the Laccadive Sea at Station 128 ; 902 fms., and Station 
150 ; 719 fms. 

It appears probable, from a comparison of the type of Onathophausia 
Sarsit, Wood-Mason, which was founded on an injured specimen, with 
these perfectly preserved specimens, that the latter species should be 
included here. 

Thtsanopoda, Edw., G. 0. Sars. 
2. Thysanopoda ohtusifrons, G. 0. Sars. 

G. O. Sars, 'Challenger' Schizopoda, p. 102, pL xviii, figs. 1-14. 

A large female was dredged in the Laccadive Sea, Station 125 ; 
1,250 fms. 

The colour in life was smoky pink. 

This species is new to the Indian fauna. 
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Family MysidSB. 

Petalophthalmus, Willemoes-Suhm. 

3. Petalophthalmus armiger, Willemoes-Suhm. 

Willemoeg-Suhm, Trans. Linn. Soc. (2) i. 40, pi. viii ; and O. O. Sara, * Challen- 
ger ' Schizopoda, p. 174, pi. xxzii., figs. 1-9. 

A male, 32 mm. long, from the Laccadiye Sea (Station 128), 902 
fms., agrees exactly with the figures and descriptions of this remarkable 
species from the tropical Atlantic. 

Order DECAPOD A. 

Sub-order MAGBUBA. 

Tribe PEN^IDEA, 

Family PenSdidtt. 

Sub-family Parapenasina. 

Parapen£US, S. I. Smith. 

S. I. Smith, Rep. U. S. Fish. Gomm. for 1885, (1886 1, p. [81]. 

4. Paraperueus fissurus, (Sp. Bte.) 
PeT^seus fisswnis, Sp. B^., 'Ghallenger' Macnxra, p. 263, pi. zxxri, fig. 1. 

This species occurred ( d* and 9 ) at Station 166, in the Bay of 
Bengal, 133 fathoms. 

The branchial formula is : — 



>mite. 


Podobr. 


Arthrobr. 


Plenrobr. 


Total. 


viii. 


1 


2 





3 


ix. 





2 




3 


z. 
zi. 
xii. 


(Ep.) 
(Ep.) 



2 
2 
2 




3+Ep. 
3+Ep. 
3 


xiii. 





1 




2 


xiv. 















1 II 5 17 + 2 Ep. 

Metapen^us, Wood-Mason. 
Wood-Mason, Ann. Mag. Kafc. Hist, October, 1891, p. 271. 

5. Metapertffstis caniger^ Wood-Mason. 
Wood-Mason, Ann. Mag. Nat. Hist., October, 1891, p. 272. 
This species occurred in almost every haul in the Bay of Bengal, 



between 100 and 250 fms. 
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6. Metajpenseus rectacutus, (Sp. Bte.) 

Penseus rectacuiuSf 8p. Bte., ' Challenger ' Maorura, p. 266, pi. xxxvi, fig. 2, 
$ only. 

This species is as common as the preceding, in the Baj of Bengal, 
between 100 and 250 fms. Onr female specimens we have little hesi- 
tation in identifying with Spence Bate's descriptions and fignres, 
which represent the female only, the male, apparently, not having been 
dredged by the * Challenger ; ' bnt the males with which onr females 
are constantly associated appear to agree in every detail, except in the 
form of the antennnlary flagella, with Spence Bate's fignres and de- 
scription of Fenseu8 serratus. In all onr males the onter antennnlary 
flagellnm is mnch longer than the inner, and is as mnch longer than 
the carapace as this is longer than the inner flagellnm. The inner 
flagellnm, again, has its base cnrved to form a rigid semi-circnlar hoop, 
the convexity of which is vertically downwards, and the distal end of 
which, at the junction with the straight portion of the flagellnm, is 
thickened and strongly re-«nrved. 

As Spence Bate does not mention the male of Penssus rectacutus, 
and as he records that the females, for which he establishes the species, 
were also found associated, as in onr case, with Femeus serrattts, from 
which he separated them only on account of certain differences in the 
'* thelycum," it is not unreasonable to suspect, in the light of our fur- 
ther extended observations, that Penseus {Metapenseus) serratus and 
redacutu$ may be male and female of a single species. 

Sub-family Solenocerina. 

SOLENOCERA, LucaS. 

7. Solenoc^a hextiiy Wood- Mason. 
Wood-Mason, Ann. Mag. Nat. Hist., Feb. 1891, p. 188, and Oct. 1891, p. 276. 

This species is characteristic of the Bay of Bengal, at and near 
JOO fms. 

Solenocera agassizii, Faxon, Bull. Mus. Comp. Zool. Vol. XXIV., 
No. 7, 1893, p. 211, would appear to be extremely near to, if not iden- 
tical with, this species. 

In the largest specimens of 8. hextii the sub-equal antennnlary 
flagella are from half to three-flfths the length of the carapace, mea- 
sured in the mid-dorsal line without the rostrum, and there are 7 or 8 
teeth on the rostrum and carina. This species is being figured for 
next year's issue of the * Xllustrations ' of the ' Investigator.' 
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Haliporus, Spence Bate. 
8. Haliporus SBqualis, Sp. Bate. 
Spence Bate, * Challenger ' Maorara, p. 285, pi. xli, fig. 1. 
Specimens were again obtained in the Bay of Bengal, at Station 
164 ; 195-210 fms. 

9. Haliporus villosusy n. sp. 

Agrees in almost every particular with Haliporus curvirostris, Sp, 
Bte. (' Challen^r ' Macrora, p. 288, pi. xlii., fig. 1), bat has not only 
the carapace but also the abdominal terga and pleursd densely covered 
with fine flexible spinnles and setsd. The entire integument is 
membranous or coriaceous. The rostrum is also longer, and although 
strongly arched, haa the tip porrect : in its entire extent — ^posterior 
carina included — there are only 6-8 spines. 

The branchial formula is : — 

Somite. Podobr. Arthrobr. Pleurobr. Total, 

viii. 



1 


2 





3 


(Ep.) 


2 




3+Ep. 


(Ep.) 


2 




3+Bp. 


(Ep.) 


2 




3+Ep. 


(Ep.) 


2 




3+Bp. 


(Ep.) 


2 




3+Ep. 


(Ep.) 







1+Ep. 



XIV. 

1 12 6 19 + 6 £p. 

From the Laccadive Sea, Stations 121 and 127 ; 1,140 fms. and 
1,200 fms., respectively. 

10. Haliporus microps^ (S. I. Smith). 
ffym&nopenseus microps, S. I. Smith, Eep. U.S. Fish. Oomm., 1884, p. 413, 
pi. X., fig 1, and 1886, p. [84], pi. xvi, fig. 8; and Wood-Mason, Ann. Mag. Nat. 
Hist., Feb. 1891, p. 188, and Got. 1891, p. 277. 

From the Laccadive Sea, Stations 122 and 176 ; 880 fms. and 
1,070 fms., respectively, 

Snb-family Aristasina, 
Abistj:us, Duvemoy, Wood-Mason. 
11. Aristasus semidentatus, (Sp. Bate). 
EemipenmuB semidentatus, Sp. Bate, * Challenger ' Maorura, p. 305, pi. xlix., 

fig. 1. 

Aristseua semidentatus, Wood-Mason, Ann. Mag. Nat. Hist., Oct. 1891, p. 280. 

This species is common in the Bay of Bengal, between 150 and 

300 fms. 
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12. AristsBus crassipes, Wood-Mason. 
Wood-Mason, Ann. Mag. Nat. Hist, Ctot. 1891, pp. 281, 282, fig. 7. 
As in AristsBus virilis ( Sp. Bte.), and Aristseus semidentatus (Sp. 
Bte.), 80 also in this species, the rostrum in the female is, in proportion, 
much longer than it is in the male, except in young specimens. 
Another remarkable sexual difference, besides the much greater size 
of the female, and one that is found in all three species, is to be seen 
in the condition of the external maxillipeds. These appendages in the 
male are remarkably robust, the three terminal segments especially 
being greatly thickened and broadened : the antero-external angle of 
the propodite is prolonged to form a coarse spine which is surmounted 
by a brush of hairs, while the dactylopodite is truncated or actually 
inflated at tip and doubly curved, (forming a singular crook in Aristseus 
crassipes). In the female the maxillipeds are of the ordinary slender 
form, except that their styliform dactylopodite has its base expanded 
and notched, suggesting the idea that it forms with the crooked dacty- 
lus of the male a prehensile apparatus. In all of the three species 
mentioned, namely AristsBUs virilis, A. semidentatus^ and A. crassipes, 
the endopodite of the second pleopods is trifld or tripartite, cousisting, 
from before backwards, of — (1) a broad scoop-like plate ; (2) a tooth- 
like blade that closes upon the scoop; and (3) a multiarticulate 
flagellum. 

Abist^opsis, Wood-Mason. 

13. AristsBopsis edwardsiana (Johnson). 

Wood-Mason, Ann. Mag. Nat. Hist., Oct. 1891, pp. 283-284. fig. 8, (see sjno- 
nomj), and HI. Zool. H. M. I. M. S. Investigator, Gnutaoea, pi. i. 

This species occurred in the Bay of Bengal, Station 132 ; 475 fms., 
and in the Laccadive Sea, Station 124 ; 705 fms. 

Hemipbn^us, Spence Bate. 

14. HemipensBus carpenteri, Wood-Mason. 
Wood-Mason, Ann. Mag. Nat. Hist., Feb. 1891, p. 189, and Oct. 1891, p. 286. 

A young male from the Laccadive Sea, Station 127 : 1,200 fms. 

Sub-family Benthesicymina. 
Benthesictmus, Spence Bate. 

15. Benthesicymus carminatus, S. I. Smith. 
S. 1. Smith, Bep. U. S. Fish. Gomm. for 1882 (1884), p. 896. 

A single specimen, apparently identical with the above species, 
was dredged in the Laccadive Sea at Station 128 ; 902 fms. It is new 
to the Indian fauna. 
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Family Sergestidse. 
Serqestes, Edw. 
16. Sergestes hisulcatus, Wood-Mason. 
Wood-Mason, Ann. Mag. Nat. Hist, Nov. 1891, p. 853. 
Bay of Bengal, Station 132 ; 475 fms. 

17. Sergestes robustus, Smith. 

8. I. Smith, Rep. U. S. Fish. Comm., 1882, (1884), p. 416, pi. Wii, figs. 3-6, 
and 1885, (1886), p. [93], pi. zx., fig. 6 ; and Boll. Mns. Gomp. Zool., x, p. 97 
pi. ZYi, figs. 5-8. 

Golonr in life, crimson. 

Laccadive Sea and Bay of Bengal Stations 128, 172, and 177 ; 
902 fms., 200-350 fms , and 636 fms., respectively. 
New to the Indian fauna. 

18. Sergestes hamifer, n. sp. 

In many respects showing a resemblance to S, diapontius, Sp. Bte.. 
* Challenger' Macmra, p. 399, pi. Ixxii, ^g, 3, and to S, penerinkti, id. 
ibid,, p. 418, pi. Ixxvi, fig. 3. 

The extreme length of the membranous carapace is about equal 
to the combined length of the first five abdominal somites. The ros- 
trum is about half the length of the eye-stalks, and ends in a sharp 
point. The eye-stalks are about two-thirds the length of the first 
joint of the antennulary peduncles, and the eyes are not expanded. 

The antennulary peduncles, which are over two-thirds the length of 
the carapace, have the two basal joints stout, and the third joint, which is 
the longest, slender and tapering : the outer flagellum is longer than 
the animal, the inner is not as long as the eye-stalk. The acute point 
of the antennary scale reaches nearly to the end of the antennulary 
peduncle. The 2nd maxillipeds are stout but short, being not longer 
than the combined ischium and merus of the next pair : the three 
terminal joints are permanently flexed in relation to the merus. 

The external maxillipeds far exceed all the other appendages in 
length and stoutness, and exceed the total length of the animal : their 
ischium and merus are singularly coarse, and are horizontally com- 
pressed : their carpus and two succeeding joints, on the other hand, are 
slender, and form a delicate flagellum, which is permanently flexed in 
relation to the truncated merus : their .propus is four jointed, and is 
armed on its flexor surface, as is the distal end of the carpus, with 
long recurved acicular spines similar in size and form to the dactylus. 
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The tboracio legs are all sbori and slender : the 2nd and 3rd pairs, 
whioli are the longest, are only about half the length of the external 
mazillipeds, and are distinctly chelate : the 4bh pair have the three 
terminal joints remarkably compressed and lamellar : the 5th pair are 
about half the length of the carapace. 

The abdominal tei^ are all faintly grooved along the middle line. 
The setose telson is hardly two-thirds the length of the acute internal 
uropod : the external uropod is quite unarmed. 

From the Laccadive Sea, Station 126 ; 1,370 fathoms. 

Tribe STENOPIDEA, 
Family Stenopidse. 

Engtstbnopus, n. gen. 

As StenopuSy but with simple claw-like dactyli to the fourth and 
fifth pairs of trunk legs, which also have all their joints simple and 
onsegmented ; and with the third pair of trunk legs remarkably slender 
as far as the propodus. The external maxillipeds are of the ordinary 
pediform shape. 

19. Engystenopus pahnipes^ n. sp., Plate IX., fig. 1, 

Entire surface, except for a few definitely situated spines, chiefly on 
certain of the appendages, perfectly smooth and polished. 

The carapace, raeasnred in the middle line without the rostrum, 
is about half the length of the abdomen : its frontal border on either 
side of the rostrum is, like the posterior border, strongly emarginate, 
and is armed at each antero-lateral angle with a pair of small spinelets : 
its regions, with the exception of the gastric, are ill-defined. The 
rostrum, which reaches to about the middle of the second joint of the 
antennulary peduncle, has a slight double curye : its concave upper 
border bears numerous very close sharp equal seirations, and its convex 
lower border has a single spine large enough to make the rostrum, 
when viewed from the side, appear bifid : on the front part of the well- 
defined gastric region, on either side of the base of the rostrum, is a 
procumbent acicular spine. Of the abdominal terga the third is of 
predominant size. The angular abdominal pleuraa have the edge dis- 
tantly and unevenly spinulate. The t-elson is similar in shape and 
sub-equal in size to the lobes of the swimmeret. The eye-stalks are 
very short — ^about half the length of the free portion of the rostrum : 
the comesB are small, opaque, and deficient in pigment. 

The antennulary peduncles are between one-third and one-half 
the length of the carapace : the sub-eqaal antennulary flagella are more 
J. 11. 20 
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than half as long again as the entire animal. The basal joint of the 
antennas is spiny at the antero«extemal angle, as is also the enter 
border of the antennal soale, this last being more than half the length 
of the carapace and being fringed with setaa of great length along its 
inner border. The mandibular palps are not apparent in the nndis- 
sected specimen. The external maxillipeds are pediform, and are 
hairy along the inner edge : their segments are all simple and undivided, 
and their tips reach to the end of the antennal scale. 

The trunk legs are bilaterally symmetrical : the first three pairs 
are chelate and have the carpus long, the first two pairs being very 
slender, and the third pair also being slender as far as the chelae, which 
are enormously expanded. Those of the first pair are not much longer 
than the external maxillipeds, those of the second pair exceed by about 
one-tbird of their length those of the first, while those of the third 
pair are longer by the extent of the dactylus than the entire animal. 
In this pair the basis ischium and carpus are long and slender, and the 
two last-named joints have both the inner and the outer border dis- 
tantly and sharply spinate, the carpus becoming suddenly inflated at 
its distal end for the support of the huge chelea : these chelae are sym- 
metrical, but are not quite similar in every detail, the fingers of the 
one being more closely apposable than those of the other. To describe 
these chelae more in detail — they form a good deal more than one-third 
of the entire extent of the third pair of legs, and their greatest breadth, 
across the palm, is rather more than the greatest breadth of the 
abdomen : the palms are compressed, with the edges almost carinate 
and distally finely spinate : the fingers, which are considerably longer 
than the palm and are also thin and compressed, have their outside 
edges serrated in the proximal half, and the apposed edges smooth, 
except for one or two coarse teeth, or tubercles, at the base : in one 
pair a large tubercle on the propus fits in between two large tubercles 
on the opposite finger, while in the other pair — the pair in which the 
fingers can be completely apposed — ^there is but one small tubercle on 
each finger. The fourth and fifth pairs of trunk legs are slender, are 
about equal in length to the third pair minus the chelae, and end each 
in a simple claw-like dactylus : in both pairs all the joints consist of 
single non- segmented pieces. 

The abominal appendages exhibit nothing unusual. The caudal 
swimmeret is somewhat of the Astacidean type, the blades being 
sub-equal, and being very similar in size and shape to the telson : the 
outer edge of the exopodite is strongly and sharply serrated. 

A single female, about 31 millim. long from tip of rostrum to tip 
of telson, from the Bay of Bengal, ofE Trincomallee, Station 172; 
200-350 fms. 



Digitized by 



Google 



1894.] A. Alcock and A. R. Anderson — Deep Sea Crustacea. 151 

The colours in life were : body salmon-red, flecked slightly with 
white ; third pair of trunk legs with white nodes and salmon-pink 
intemodes. 

Tribe G ABIDE A. 
Family OlyphocrangonidsB. 

GLTPHOCBANaoN, A. Milnc-Edwards. 

20. Olyphocrangon invesHgatoris^ Wood-Mason. 

Wood- Mason, Ann Mag. Nat. Hist., Feb. 1891, p. 191; and Illustrations Zool. 
E. I. M. 8. * Investigator,* pi. vi, fig. 8. 

This species is of freqnent occnrrence in the Bay of Bengal, being 
taken this year at Stations 130, 131, and 162 ; 281 fms., 410 fms. 
and 145-250 fms., respectively. 

21. Olyphocrangon investtgatorisy var. andamanensts^ Wood-Mason. 

Wood-Mason, Ann. Mag. Nat. Hist., Nov. 1891, p. 856 ; and 111. Zool. B. I. M. S. 

* Investigator,' pi. vi., fig. 2. 

Dredged this year in the Qnlf of Manaar, Station 151 ; 142-400 fms. 

22. Olyphocrangon priononota, Wood-Mason. 

Wood-Mason, Ann. Mag. Nat. Hist., Feb. 1891, p. 192; and III. Zool. B. I. M. 8. 

* Investigator,' pi. vi., fig. 1. 

Taken in the Laccadive Sea, Station 122; 865-880 fms. 

23. Olyphocrangon hastaeauda, Sp. Bte. 

Spenoe Bate, * Challenger ' Macrora, p. 519, pi. xoiii., fig. 5. 

From the Bay of Bengal, Station 173 ; 609 fms. 
Colour in life, pale salmon-red. 
New to the Indian fauna. 

24. Olyphocrangon cerea, n. sp. 

Belonging to the late Professor Wood- Mason's 3rd section of the 
genus, where it is very close to Olyphocrangon cceca, but departing even 
more widely than that species from the typical form, especially in re- 
gard to the eyes, which are quite degenerate. 

The entire surface of the trunk and tail is smooth. The char- 
acteristic carapacial crests are reduced to rows of insignificant tuber- 
cles, with the exception of the lateral crests which, though faint, are 
entire. The compressed spine at the antero-extemal angles of the 
carapace, or, to adopt Professor Wood-Mason's terminology, the spine 



Digitized by 



Google 



352 A. Alcock and A. R. Anderson — Deep Sea Orwtaced. [No. 3, 

of the anterior moiety of the fonrth or lateral crest on each side, is of 
hnge size, and is remarkably obliqne : from its base a small spine at 
the front limit of the branchiostegal region projects obliquely down- 
wards and inwards. The external orbital or antennal spine is remark- 
ably small and inconspicuous. The rostrum projects considerably 
beyond the end of the antennulary peduncle : it has the usual two pairs 
of marginal spines which, however, are very small, the posterior pair 
especially being little more than tnbercles. 

The abdominal terga have the sculpturing almost obsolete: the 
first has its front edge rugose ; the second and third are quite smooth ; 
the fourth in its posterior half, and the fifth and sixth throughout, are 
faintly carinated, the two latter also having some almost obliterated 
sculpturing. The abdominal pleurae have the free edge bluntly spinate, 
and the surface hardly perceptibly rugose. 

The eye-stalks are short, even for the genus, and the corneaa, which 
are quite devoid of pigment, are but one-fifth the length of the free 
portion of the rostrum in diameter. 

The antennal scales stand out remarkably free from the carapace 
thronghout, and are sub-circular in form. 

The other appendages present nothing remarkable, except those 
that form the swimmeret — these being very slender, and being much 
shorter than the telson. 

Laccadive Sea, Station 150; 719 fms. 

Family CrangonidsB. 

Crangon, Fabr. 

25. Orangon hengalensis, Wood-Mason. 

Wood-Mason, Ann. Mag. Nat. Hift., Nov. 1891, p. 860. 

Bay of Bengal, Stations 162 and 170 ; 145 to 250 fms., and 107 fms. 
respectively. 

Prtonoceangon, Wood-Mason. 

26. Prtonocrangon ommatosteresy Wood-Mason. 

Wood-Mason, Ann. Mag. Nat. Hist., Nov. 1891, p. 862. 

An ovigerous female, about 30 mm. long, from the Bay of Bengal, 
Station 172 ; 200 to 350 fms., difiers from the single known male taken 
in the Andaman Sea (Station 116, 405 fms.) in the following parti- 
culars : — the serrated gastric crest is six- toothed ; the carapace is less 
than one-third the total length ; the abdomen is vastly broader. The 
eggs are remarkably large. 
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In the original description, the 3rd and 4th pairs of legs are by 
mistake, for the 4th and 5th, stated to be more robnst than the second : 
the 3rd pair of legs are, as stated at the outset, of the usnal Grangonine 
form, and are remarkably filiform. 

This cnrions blind Crangonid will be fignred in the issne of the 
" Illnstrations of the Zoology of the R. I. M. S. * Investigator,' " now 
in preparation. 

Family Psalidopodidse. 

PsALiDOPDS, Wood-Mason. 

27. Psaltdopus spiniventris, Wood- Mason. 

Wood-Mason, Amu Mag. Nat. Hiat., April 1892, p. 274, pi. xit., figs. 8-6a, 8 ; 
pi. XV., figs. 1-10. 

A fine male of this remarkable species was taken at Station 177 
in the Laccadiye Sea, 636 f ms. 

Family AlpheidSB. 

Alphbus, Fabr. 

28. AlpTieus macroskeles, n. sp. 

Distinguish ed from all other species by the form of the great 
ehelipeds, whicb are of singular tenuity, equally in all their segments, 
the larger cheliped having a long sub-cylindrical tapering hand, and 
exceedingly short fingers. 

The integument, though firmly chitinized, is very thin. The eyes 
are markedly deficient in pigment. The thickened outer flagellum of 
the aniennnles bas the usual abruptly filiform ending, up to and 
around which it is thickly fringed with setm of remarkable length and 
silkiness. 

The ehelipeds are remarkable for their great length — in the 
largest specimen they are considerably longer than the body — ^for their 
comparative tenuity, for their straightness, and for their smoothness — 
their setsB being so few and so fine as to be invisible to the naked eye. 
The hands only are asymmetrical : in the larger hand, which may be 
right or left, the fingers are only a third the length of the sub-cylin- 
drical tapering palm, and half the length of the meropodite, and the 
palm is from one- third to more than one-half the length of the animal : 
in the smaller hand the fingers are equal in length to the palm, which 
is not one-sixth the length of the animal, and are two-thirds the length 
of the meropodite. In the larger hand also the fingers are compressed, 
the dactylns is carinated, and carries a small tooth that fits into a 
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foramen in the apposed finger: in the smaller hand the fingers are 
slender, sub-cylindrical, and elegantly curved. The second pair of 
pereiopods are also remarkable for their length and slendemess : they 
are of the typical form, having a long 5-articulate carpus. 

Colours in spirit, ivory white : in life, transparent blood red. 

From the Bay of Bengal, Station 129 (off Goddvari) 270 fms., 
and Station 162 (off Pulicat), 145-250 fms. This remarkable species 
also appears in the collections of previous years from the " Swatch " 
193 fms., and from the Andaman Sea, 193 fms. 

Family PandalidsB. 

Pandalus, Leach. 

29. PamUilus martiusy A. Milne-Edwards. 

A. Milne-Bdwarda Reo. Fig. Omst., and Wood-Mason and Alcock, Ann. Mag. 
Nat. Hist., May 1892, p. 869. 

Several specimens that we identify with this species, from Station 
151, off Colombo, 142 to 400 fms. 

30. Pandalusy sp. 

With the above was dredged a single mutilated specimen which 
so far as identification is possible, is somewhat like Pandalus stylopus, 
A. M.-E., Rec. Fig. Crust. 

Hbtebocarpus, a. Milne-Edwards. 

31. Heterocarptts alpkonsi, Sp. Bte. 

Spence Bate, * Challenger ' Maomra, p. 632, pi. oxii., fig. 1 ; and Wood-Mason 
Ann. Mag. Nat. Hist., Feb., 1891, p. 196, and May 1892, p. 867. 

Laccadive Sea, Station 177 ; 636 fms. 

32. Heterocarpus gibhosus, Sp. Bte. 

Spence Bate, ' Challenger * Maomra, p. 634, pi. cxii., fig. 2, and Wood-Mason 
and Alcock, Ann. Mag. Nat. Hist., May 1892, pp. 368 and 369, fig. 6. 

Bay of Bengal, Station 162 ; 145 to 250 fms. 

33. Heterocarpus tricarinatus, n. sp. 

Near H. gihhosus, from which it is readily distinguished by its 
smaller size, and by the indistinctness of the lower lateral carina, 
which fades completely before reaching the posterior half of the 
carapace. 
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The median dorsal carina is only less prominent than that of 
H, gibbosuB : it bears behind the limit of the orbit five or six teeth, 
while on the np-cnrved rostrum — which is more than five-sixths the 
length of the carapace measured in the mid-dorsal line — sire six or 
seven dorsal teeth, and seven (male) to ten (female) ventral teeth. 

The upper lateral carina is prominent, and is curved just as in 
J7. gibbosus, and is not confluent with the strong antennal spine. The 
lower lateral carina, which is continuous with the very prominent 
branchiostegal spine, ends in the anterior half of the carapace. 

The abdominal terga, as in H. gibbosw^ H. alexandriy J7. Icevisj and 
H, IcBvigatttSy are all non-carinate and non-spinate : the depressed telson, 
which is equal in length to the uropods, has four pairs of marginal, 
and several larger terminal, spines. 

The appendages quite resemble those of H* gibbosus^ except that 
the sub-equal antennulary flagella are more than three-fourths the 
length of the body, rostrum included. 

The branchial formula is identical with that of H, gibbosus and 
JJ. alphonet, and is as follows : — 
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A male and two ovigerous females from the Laccadive Sea, Station 
122; 880 fms. 

Colour in life, pink. 

Plesionika, Spence Bate. 
34. ? Plesionika bifurca, n. sp. 

Carapace smooth, dorsally carinated in rather more than its outer 
half, the carina having four teeth behind the limit of the orbit, while 
the up-curved rostrum, which is about two-thirds the length of the 
carapace measured in the mid-dorsal line, has three or four dorsal and 
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five ventral teeth : all these teeth are large and distant. There is a 
strong antennal spine, bnt the branchiostegal spine is almost obsolete. 

The pleon is little compressed, and the abdominal terga are smooth 
and are not produced posteriorly, except the sixth, which forms a short 
blunt tooth on either side of the telson. The depressed telson, which 
is almost as long as the nropods, has four pairs of lateral, and several 
terminal spinelets, the outermost of the terminal spinelets on each side 
being of remarkable length and strength. 

The eyes are large and reniform. The other appendages resemble 
those of Heterocarpus gibbosus. The branchial formula is identical with 
that of the three species of Heterocarpus in our collection, the pleuro- 
branch of the IX th somite, which according to Spence Bate ( * Challenger ' 
Macrura, p. 653) distinguishes Plesionika from Heterocarpus, being cer- 
tainly present in all the species identified by the late Professor Wood- 
Mason and ourselves as Heterocarpus, Two ovigerous females, from the 
Laccadive Sea, Station 177 ; 636 fms. 

Colour in life, red. 

Family AcanthephyridsB. 

AcANTHEPHTEA, A. Milne-Edwards. 

35. Acanthephyra armata, A. M.-E , var. fimbriata, W.-M. 

Wood-Mason, Ann. Mag. Nat. Hist., May, 1892, p. 869, fig. 2 ; and III. Zool 
* Investigator,' Grnstacea, pi. iii., fig. 1. 

Two magnificent males, both over 7 inches long, from the Bay of 
Bengal, Station 132 ; 475 fms , and a smaller one, 5 inches long, from 
Station 135, off the Malabar Coast, 559 fms. 

In all our specimens there are only four dorsal spines at the base 
of the rostrum, and the single ventral spine arises midway between the 
base and the apex of the rostrum ; and the legs are most remarkably 
setose. 

36. Acanthephyra sanguinea, Wood-Mason. 
Wood-Mason, Ann. Mag. Nat. Hist., May 1892, p. 868, fig. 1. 

Laccadive Sea, Stations 122 and 128 ; 880 and 902 fms., respectively. 

37. Acanthephyra hrachytelsonis, Sp. Bte. 

Spenoe Bate, ' Challenger ' Maomra, p. 753, pi. oxxvi., fig. 7 ; Wood-McMon, Ann. 
Mag. Nat. Hist., May 1892, pp. 862, 863, fig. 4, and 111. Zool. * Investigator,' 
Cmstaoea, pi. iii , fig. 2. 

This species is common in the Laccadive Sea, from 753 to 902 fms. 
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HOPLOPHORUS, Edw. 

38. Hoplophorus gracilirostris, A. M.-Edw. 

A Milne-Edwards, Ann. Sci. Nat. Zool., 1881, (6) xi. 4. p. 6, and Reo. Fig. Crnsfc,; 
and Wood- Mason, Ann. Mag. Nat. Hist., May 1892, p. 365 (boo synon.) 

This species is fairly common in the Bay of Bengal, from 145 to 
609 f ms. As previously mentioned, it would appear to live at no great 
distance below the surface. 

Family Palsemonidde. 

Palj;monella, Dana. 
39. Fahemonella laccadivensis, n. sp. 

Distinguished by the remarkable shortness of the carpus of the 
second pair of chelipeds, which is shorter even than in Spenco Bato's 
doubtful genus Br achy carpus. 

The up-curved rostrum, which projects just beyond the tip of the 
an tenn alary peduncles, and nearly reaches the tip of the antennal scale, 
has ten dorsal teeth — two or three of which are on the gastric region — 
and two ventral teeth near the middle of its free portion. The anten- 
nal spine, though very distinct, is not nearly so large as the hepatic. 

At the tip of the telson are six spines, three on cither side of the 
middle line, the middle one of each triad being much the longest. 

The spine on the basal joint of the peduncles of the triflagellate 
antennules is very distinct, as is also that on the basal joint of the an- 
tennary peduncles, and that at the tip of the antennal scale. 

The pediform external maxillipeds are exceedingly slender. The 
first pair of legs are the shortest and most slender of the five, and end 
in slender chelaa : the second pair are the longest and stoutest, but are 
quite slender as far as the carpus, the hands alone being moderately 
infiated, with cylindrical palms. These hands are not symmetrical, 
that on one side having its palm twice as stout and one-third again 
as long as its fellow, or as long as the carapace, or one-third the total 
length of the body : the carpus is extremely short, on neither side being 
as much as one-fourth as long as the palm of the larger hand. 

An egg-laden female, 23 millim. long, was dredged in the 
Laccadive Sea, Station 124; 705 fms. 

Colour in life, pink. 

Family PasiphseidsD. 

Pasiph^a, Savigny, Edw. 
40. Fasiphsoa sivado^ (Risso). 
For synonomy, etc., see Wood-Mason, Ann. Mag. Nat. Hist., Feb. 1893, p. 161. 
Bay of Bengal, Station 172; 200 to 350 fms. 
J. II. 21 
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41. PasiphsBa unispinosaf Wood- Mason. 

Wood-Mason, Ann. Mag. Nat. Hist, Feb. 1893, p. 163, and III. Zool. * Investiga- 
tor,' Crnstaoea, pi. iii., fig. 7. 

Bay of Bengal, Station 172 ; 200 to 350 fms. 
Parapasiphjia, S. I. Smith. 

42. Parapasiphsea (Eupasiphsea) latirostris, Wood-Mason. 

Wood-Mason, Ann. Mag. Nat. Hist., Feb. 1891, p. 196, and Feb. 1898, p. 166, 
fig. 2. 

A second example of this fine species was dredged in the Laccadive 
Sea, Station 145 ; 696 fms. 

43. Parapasiphsea (Eupasiphsea) gilesii, Wood-Mason. 

Wood-Mason, Ann. Mag. Nat. Hist., Feb. 1898, p. 166 ; and III. Zool. ' Investiga- 
tor,' Crnstacea, pi. iii., fig. 8. 

Bay of Bengal, Station 145 ; 696 fms. 

PsATHTROCARis, Wood-Mason. 

44. Psathyrocaris fragilis, Wood- Mason. 

Wood-Mason, Ann. Mag. Nat. Hist , Feb. 1893, p. 171 j pi. X., XI. 

Laccadive Sea, Station 144; 172 fms., aad Bay of Bengal, Station 
173; 609 fms. 

45. Psathyrocaris platycyphthalmuSy n. sp. 

Differs from Psathyrocaris fragilis only in the following particu- 
lars, so far as can be judged from a single specimen destitute of the 
second and fourth pairs of legs : — 

(1) The eye-stalks, instead of being moderately depressed and 
not much broader than deep, are extremely depressed, being twice 
as broad as deep; (2) the cornesD, instead of being indistinctly reni- 
form and broadly visible from above, are markedly renifurm and only 
visible from above as a thin crescent; (3) the exopodites of the 
pleopods, instead of being about twenty times as long as the endopo^ 
dites, are not ten times as long. 

Colours in life, crimson lake. 

The single specimen measures 93 mm. from tip of rostrum to tip 
of telson, and carries six eggs (also crimson lake in the fresh state) 
any one of which has a major diameter, even after contraction in spirit, 
of 6mm. 

Laccadive Sea, Station 124; 705 fms. 
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46. Psathyrocaris plumosaf n. sp. 

Differs from Psathyrocaris fragilis only in the foUowiag par- 
ticalars : — 

(1) The entire integument is covered with a fine very short down, 
instead of being quite smooth ; and the appendages in general, instead 
of being sparsely and very finely setaceous, are thickly and coarsely 
setaceous ; (2) the rostrum is longer, projecting beyond the eyes, in- 
stead of being shorter than the eye-stalks, but is otherwise dorsally ser- 
rated and ventrally ciliated, as in the other species; (3) the eyes are 
less pigmented; (4) the antennulary peduncles, instead of being al- 
most devoid of setse, are thickly setose— the "stylocerite " especially ; 
(5) the antennary scale is larger, and its inner edge is coarsely, instead 
of finely, setose; (6) the external maxillipeds, instead of being finely 
and sparsely setose, are thickly fringed with very coarse setse ; and 
their dactyl opodite, instead of being narrowly lanceolate and nearly 
bare, has the form of a broadly lanceolate brush; (7) the large chela 
of the second pair of legs, instead of being plainly shorter than the 
palm, is as long as the palm ; and instead of having setiform teeth 
that are hardly visible to the naked eye, has plainly visible acicular 
teeth — those of the larger series being particularly strong; (8) the 
exopodites of the abdominal appendages, instead of having setae of 
microscopic tenuity, have the setaD very coarse. 

Laccadive Sea, Station 128 ; 902 fms. 

47. Psathyrocaris injirma, Wood-Mason MS. (name only.) 

The integument is quite smooth, and the appendages have fine silky 
set®, as in P. fragilis and P. platyophthalrmis ; and, as in P. platijoph- 
thalmuSf the endopodites of the abdominal appendages are large relatively 
to the exopodites : but the present species is distinguished from all its 
congeners by the form of the rostrum and of the carpopodites of the 
fii-st two pairs of trunk legs. 

The rostrum, instead of being flush with the carapace, is strongly 
humped or arched : it is finely serrated dorsally, and setose ventrally, 
as in all the other species, and does not equal the eyes in length. The 
pediform external maxillipeds have narrowly lanceolate and finely 
setose dactyli, as in P. fragilis and P. platyophfhalmus. 

The two first pairs of trunk-legs in general form resemble those 
of the other species, but in both pairs the carpopodite is ovoid and 
receives the meral articulation at its middle, like the handle of a crutch : 
on the dorsal aspect of the merus, just behind this articulation, is 
either an eminence or a large spine. The larger cheliped of the second 
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pair of legs also differs from that of other species with which compari- 
son is possible in the following points: — (1) it is relatively shorter, 
being only about half the length of the animal, instead of being nearly 
or quite as long as the animal ; (2) its meropodite has its lower edge 
closely and regularly spinate, instead of being quite smooth ; (3) its 
chela, instead of being at least three-quarters the length of the palm, 
is only half the length of the palm ; and (4) its setiform teeth, instead 
of being in two regular series of different sizes, are all of one size. 

As already stated, the endopodites of the abdominal appendages 
(Jst to 5th) are large, being from one-fourth to one sixth the length 
of the exopodites. 

Colour in life, crimson. 

Andaman Sea, Station 116 ; 405 fms. 

Key to the species of Psathyrocaris. 

I. * Rostrum straight : carpopodites of both pairs of 
chelipeds of the ordinary form, and articulating 
with the moropodites in the ordinary manner : — 

1. ** Eye-stalks moderately depressed: eyes in- 

distinctly reniform : exopodites of ab- 
dominal appendages about twenty times as 
long as the endopodites :— 
a. t Integument perfectly smooth: appen- 
dages with sparse silky setae ... P. fragilts. 
h, t Integument closely and finely pubes- 
cent : appendages thickly and coarsely 
setaceous ... ... ... P. plumosa, 

2. ** Eye-stalks laminar : eyes markedly reni- 

form : exopodites of abdominal appen- 
dages not ten times as long as the endopo- 
dites ... ... ... P. platyophthalmus, 

II. * Rostrum dorsally arched : carpopodites of both pairs 
of chelipeds ovoid and forming a movable crutch- 
handle articulation with the meropodites ... P. infirma. 

Family Nematocarcinidsd. 

Nematocarcinus, a. Milne-Edwards. 

48. Nematocarcinus gracilis^ Sp. Bte. 

Spenco Bato, * Challenger * Maornra, p. 816, pi. cxxxii., fig. 8. 

A common species in the Laccadive Sea between 600 and 700 fms. 
Colour in life, red. 
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49. Nematocarcinus productuSf Sp. Bte. 
Spence Bate, * Challenger ' Maorara, p. 810, pi. cxxxii., fig. 6. 
Laccadive Sea, Station 125; 1,250 fins. New to the Indian fauna. 
Colour in life, deep crimson. 

50. Nematocarcintis tenuipes^ Sp. Bte. 

Spence Bate, * Challenger' Maorara, p. 812, pi. oxzxii., fig. 6 j and Wood-Mason, 
Ann. Mag. Nat. Hist., Feb. 1891, p. 197. 

Colour in life, bright orange. 
Laccadive Sea, Station 127, 1,200 fms. 

Tribe ASTAOIDEA. 

Family Homaiidde. 

Phoberus, a. Milne-Edwards. 
51. Phoherus cxcusj A. Milne-Edwards, var. sublevis, Wood-Mason. 
Wood-Mason, Ann. Mag. Nat. Hist., Feb. 1891, p. 197. 
A fine female from Station 177, Laccadive Sea, 636 fms. 
The Indian Museum now possesses both male and female of this 
rare and beautiful form, the male having been taken in 1890, in the 
Laccadive Sea, at 740 fms., close to the spot where the female was 
dredged this year. 

Nephropsis, Wood-Mason. 
52. Nephropsis stetvartii, Wood-Mason. 

Wood-Mason, J. A. S. B., 1873, Vol. xlii., Pt. ii., p. 39, pi. iv ; and Ann. Mag. 
Nat. Hist., (4) xii, 1873, p. 69; and A. Milne-Edwards, Ann. Sci. Nat. Zool., (6) xix., 
pi. XX., figs. 1-3. 

A fine female, from the Bay of Bengal, Station 129 ; 270 fms. 

53. Nephropsis carpenteri, Wood-Mason, 
Wood-Mason, Proceedings A. S. B., 1885, p. 70. 

This species differs from N. stewartti, specimens of the same size 
and sex being compared, in the following particnlai-s ; — 

1. The carapace is longer and very much broader, its breadth 
being about f its length, instead of less than f its length as in N. 
stewartii. This is due to the greater inflation of the branchial regions 
and the much less vertical disposition of the branchiostegite, and may 
perhaps be merely &post mortem difference due to the less rigid nature 
of the exoskeleton. 

2. The cervical suture is narrow, deep, almost discontinuous 
across the mid-dorsal region, and V-shaped ; instead of being, as in 
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N. stewartiiy broad, pei-fectly continuoos across the mid-dorsal region, 
and verj broadly U-shaped. 

3. The rostmm is much shorter and straighter : instead of being 
J the total extent of the carapace and doubly curved as in IT. stewariii, 
it is not much more than J the total length of the carapace, and is 
almost straight, besides being trancated at tip : the lateral spines of the 
rostrum, again, instead of being in the posterior half, are in the anterior 
half. 

4. The abdominal terga, instead of being quite flush as in 
N. stewartii, are, from the third to the sixth inclusive, marked with a 
low fore-and-aft carina. 

5. The antennulary peduncles, instead of being between | and | 
the length of the rostrum as in N, stewartii, are almost equal in length 
to the rostrum; and the antennulary flagella, instead of being little more 
than half the length of the carapace, are equal to the length of the 
carapace behind the lateral spines of the rostrum. 

6. The colour in life, 2^a recorded by Dr. Giles, is ivory-white with 
orange-red markings.* Bay of Bengal, Station 162 ; 145 to 250 fms. 

54. Nephropsls atlantica, Norman. 

Norman, P. R. S., Edimb., 1881—82, Vol. xi, p. 684j and Wood-Mason and 
Alcock, Ann. Mag. Nat. Hist., Feb. 1891, p. 198, fig. 4. 

The lateral armature of the rostrum is extremely variable, es- 
pecially in the female, in which sex the rostrum is, occasionally, entirely 
unarmed. 

The armature of the abdominal pleursB also varies, the second 
pleura, in the female, being sometimes devoid of a spine on the front 
edge. 

Laccadive Sea, Station 145 ; 696 fms., and Station 177; 636 fms. 

Tribe TEALASSINIDEA. 

Family Axiidfie. 

EicoNAxius, Spence Bate. 

55. Eicondxius kermadeciy Sp. Bte., var. laccadivensis . 

EicoTtdxius kermadeci, Sp. Bte., * Ohallenger ' Maomra, p. 43, pi. v., fig. 3. 

A male and a female (the latter carrying large ogg^)^ from the 
Laccadive Sea, Station 124, 705 fms,, differ from Spence Bate's figures 

* The colonration, like that of Nephrops andamanieus, and of more than one 
species of Munidop^iSf varies somewhat, the specimens taken this year having been 
coloared pink, with white aiitennales and antcunso, and with two white tabercles 
on back. 
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and description only in having the meropodite of the large ohelipeds 
unarmed, instead of armed dis tally with a large spine. 

Length, 20 millim. 

Colour in life, milk white. 

Family Callianassidde. 

Calgcaris, Bell. 

66. Oalocaris macandrese, Bell. 

Bell, British Stalk-eyed Crastacea, p. 233, fig.; S. I Smifch, Trans. Connect. 
Acad. Sci., Vol. V., p. 55 (see distribation) ; Kirk, Tr. N. Z. Insfc., xi., 1878, p. 401 ; 
Lorott, Zoologist, (3) ix., 1885, p. 16 ; Ortmann, Zool. Jahrb., vi., 1892, p. 50 (see 
distribation). 

A small (33 millim.) but nearly perfect specimen of this widely 
ranging species was dredged in the Laccadive Sea, Station 177, 636 fms., 
bottom temperature 44*2° Fahr. 

In recording this new addition to the Indian fauna we may be 
permitted to again notice its remarkably wide area of distribution. 
First dredged in Loch Fyne and neighbouring waters up to 180 fms., 
afterwards iii Scandinavian waters up to 217 fms. (fide Ortmann, I, c), 
and then in the Gulf of St. Lawrence at 190 fms., it was in 1878 re- 
ported ( Kirk, I. c) from the Antipodes, two dead specimens having 
been found on the coast of New Zealand. 

Callianassa, Leach, A. Milne-Edwards. 
57. Callianassa csBcigena, n. sp. 

Belongs to M. Milne-Edwards' first section of the genus (A. Milne- 
Edwards, Nouv. Archiv. du Mus., VI., 1870, p. 76), in which it stands 
alone in having no trace of corneeB, although the eyestalks are well 
developed and of the usual form. It is otherwise close to 0. gtgas, 
Dana. 

The carapace, which is less than one-third the total length of the 
body, is of the typical form, and ends in an acute triangular rostrum 
that reaches to the end of the eyestalks — these being about ro the total 
length of the carapace. The middle of the three segments into which 
the carapace is longitudinally divided is gently carinated, the carina 
culminating, near the posterior border, in a large strong upstanding 
tooth. Of the abdominal terga no two are at all alike either in size 
or shape. The first, which is the narrowest and by far the shortest and 
has all its angles cockled upwards, is not two-fifths the length of the 
second which is considerably the longest : the second, which is half the 
length of the carapace (rostrum included), has its postero-latenU angles 
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spin ate : the third to the sixth inclusive all have on either side, near 
the antero-lateral angle, a sharp recurrent declivous spine (rudimentary 
pleura?): the third fourth and fifth are broad, the sixth is long and 
narrow : the telson is as long as the sixth tergum, and is larger than 
either of the uropods. 

The eyestalks are of the usual petaloid shape, and, as already men- 
tioned, are devoid of any trace of a cornea. 

The external maxillipeds are broadly pediform — the ischium being 
produced at its postero-intemal angle to form an operculum : the 
dactylus forms a large, almost circular, plate, thickly beset with hairs. 
Of the first pair of trunk-legs the right is many times larger than the left, 
and has the following peculiarities of structure: — the ischium is spinate 
along its lower edge : the merus has a single small uncinate spine, placed 
infero-externally, at its proximal end : the carpus is considerably less 
than half the length of the palm of the hand, and has two small spines 
at its lower angle : the hand is longer and broader than the carapace, 
the palm is carinated along both the upper and the lower edge, the lower 
edge being also finely serrated : the dactylus, which is longer than the 
' pollex,' is equal in length to the palm ; is broadly phalanged, both 
outside and inside, above ; and has, on its cuttiag suiface, at the proxi- 
mal end, two short rows of coarse crenulations, the outer of which 
is continued into a sharp edged ridge : the ' pollex * has at its base, close 
to the dactylar articulation, a strong sharp tooth. 

The smaller cheliped of the first pair resembles its fellow as to the 
ischium and merus ; but the carpus is more than f the length, and the 
fingers nearly twice the length, of the palm : the fingers, besides being 
relatively much longer, are also much straighter, and, except for a 
single tooth at the base of the pollex, are unarmed. 

The second to fourth pairs of trunk-legs much resemble those of 
O.gigas: the fifth pair ends in a brush, which owing to the minute- 
ness of the dactylus is only minutely and obscurely sub-chelate. 

The first pair of abdominal legs (in the female) are short filiform 
and forked, the outer fork being filiform, the inner being very short, 
truncate, and ending in a tuft of hairs. The second to fiifth pairs 
inclusive are very broadly lamellar, the exopodites and endopodites 
being nearly equal in size : in every case the inner edge of the endo- 
podite carries, near the middle, a small styliform appendage. 

Colours in life, ivory white with some scattered yellow-ochre 
flecks. 

A single female, 65 millim. long from tip of rostrum to end of 
telson, was dredged in the Bay of Bengal, at Station 172; 200 to 
350 f ms. 
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Tribe ERTONTWEA. 
Family EryontidsB. 

Pemtacheles, Spence Bate. 

58. Fentacheles phosphorus^ Alcock. 

Alcock, Ann Mag. Nafc. HiBt., March, 1894, p. 241 ; and 111. Zool. * Investigator, 
Crnstaoea, pt. II., pi. yiii., fig. 2. 

Bay of Bengal, Station 172 ; 200 to 350 fms., and Laccadive Sea, 
Station 145; 696 fms., and Station 177 ; 636 fms. 
The male is much smaller than the female. 

59. Fentacheles hextii, Alcock. 
Alcock, Ann. Mag. Nat. Hist., March, 1894, p. 237. 

Laccadive Sea, Station 150 ; 719 fms. 

Tribe 8GYLLAEIDEA. 

Family Scyllaridsd. 

Arctus, Dana. 

60. Arctus orientalis, Sp. Bte. 

Spence Bate, ' Challenger' Macmra, p. 68, PI. ix., fig. 4. 

Bay of Bengal, Station 169 ; 91 fms. 
New to the Indian fauna. 

61. Arctiis rubenSf n. sp. 

Close to A. vitiensiSf Dana. 

Carapace slightly longer than broad: its surface, as in A, 
tuherculatuSf Sp. Bte., is ornamented with squamiform grannies which 
are especially numerous on the prominent median carina, and are 
especially large and numerous on the branchial regions laterally. 
The lateral dorsal carinee are very prominent anteriorly, where they 
overhang the orbit as large spines : the antero-lateral spines of the 
carapace are also very prominent. 

The posterior border of the carapace, like that of each of the first 
three abdominal terga, is deeply excised in the middle line. 

The sternum is traversed, fore and aft, by a row of sharp tuber- 
cles — one on each somite — which together form a regularly interrupted 
carina. 

The second to fifth abdominal terga are sharply carinated, the 
carina in the ca^e of the second and third bifurcating behind, and in the 
J. II. 22 
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case of the fourth and fifth bein^ produced over the succeeding tergum 
to form a blunt spine. The sides and lateral margins of the terga, like 
the posterior borders of the pleurse, are irregularly lobulate or crenulate. 
The second joint ol the antennas is deeply sculptured above, being 
traversed obliquely by ttvo equally strong and salient ribs : its free 
margins are sharply serrate. The fourth joint of the antennsd has its 
antero-lateral margin 7-digitate. 

The external maxillipeds, and the trunk-legs, are much stouter 
than in any other Indian species. 

A single female from the Gulf of Manar, Station 151 j 142 to 400 
fms. 

Colour in life, light rose madder above, white below. 

Family Palinnridse. 

Panulirus, Gray. 

62. Panulirus angulatus, Sp. Bte. 

Spenoe Bate, * Challenger' Maorara, p. 81, pi. xi., figs. 2, 3, 4. 

Numerous fine specimens from the Gulf of Manar, Station 150 ; 
142 to 400 fms. 

New to the Indian fauna. 

Tribe ANOMALA. 
Families PaguridsB and ParapaguridflB. 

Our collections in these families are the largest ever made by the 
' Investigator ' in a single season, and we have been fortunate enough to 
secure the co-operation of Professor J. R. Henderson in working them 
out. Professor Henderson's Report will be published separately. 

Family Oalatheidse. 
MuKiDA, Leach. 

63. Munida squamosa, Hndrsn., var. prolixa, Alcock. 
Aloook, Ann. Mag. Nat. Hist., April, 1894, p. 822. 

A number of fine specimens, of both sexes, from the Gulf of Manar, 
Station 151 ; 142 to 400 fms. 

MuNiDOPSis, Whiteaves. 
64. Munidopsis stylirostris, Wood-Mason. 
Wood-Mason, Ann. Mag. Nat. Hist., Fab., 1891, p. 201 j and Aloook, op. eit 
April, 1894, p. 828. 

Laccadive Sea, Station 177 ; 636 fms. 
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65. Munidopsis dasypus, Alcock. 
Alcook, Ann. Mag. Nat. Hist., April, ISH p. 829. 

Laccadive Sea, Station 177 ; 636 fms. 

66. Munidopsis scohina, Alcock, 

Alcock, Ann. Mag. Nat. Hist., April, 1894, p. 830. 

Bay of Bengal, Station 162; 145 to 250 fms. 
Colours in life, white with orange-red markings. 

67. Munidopsis poseidonia, n. sp. 

The dorsal integument of body and appendages finely scabrous 
beneath the usual pubescence. 

The rostrum, which is about one- third the length of the carapace 
proper, is convexly laminar, carinated, and trifid at tip. 

The carapace is elliptical, convex, and traversed fore-and-aft by a 
median multispinate ridge, — ^many of the spines being bifid and trifid : 
the frontal margin is convex and bears two spines, one above the base 
of either antenna, while just below the frontal margin, between the 
antenna and the eye, is a spine nearly as long as the eye : the lateral 
margins in front of the cervical groove are sharply quadridentate — the 
anterior of the four spines having a second spine to its inner side, 
while behind the cervical groove they are multispinate : the posterior 
margin, like the front edge of the second and third abdominal terga, 
is multispinate : in addition to the spines already noticed there is a 
pair of large spines on the gastric region, and there are some small 
spinules on the after margin of the cervical groove. 

The eye-stalks are not prolonged beyond the cornea, and are 
movable. The meropodite of the external maxillipeds has, on its 
inner edge near the proximal end, two large unciform spines, and, at 
the distal end of its outer edge, another large spine. The chelipeds 
slightly exceed the fully extended body in length, and are slender : 
the ischiopodite has two distal spinelets, one above, the other below: the 
meropodite has three series of thornlike spines along its upper and 
inner surface : the carpopodite has a distal ring of spines, and a row of 
spinules along its inner edge : the hand is smooth, the fingers being 
about three-fourths the length of the palm. The second to the fourth 
thoracic legs have the meropodite and carpopodite spiny along the front 
edge, and the dactyli, which are about half the length of the propodites, 
of the usual form. 
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Length of fully extended body 63*5 millim., of cbelipeds 58 
millim. Bay of Bengal, Station 163 ; 210 fms. 

This species is nearest related to Munidopsis scohina. 



68. Munidopsis trifida, Hndrsn. 

Henderson, ' Challenger ' Anomnra, p. 156, pi. m'., fig. 2. 

We identify with this species a single female specimen from the 
Laccadive Sea, Station 177 ; 636 fms. 
New to the Indian fauna. 

[69. Munidopsis triama, n. sp. 

Closely resembles M. trifida, Henderson, from which it differs in 
the following particulars : — Tlie middle tooth of the trifid rostrum is 
relatively longer : there is a large spine on the cardiac region : the front 
edges of the second to fourth abdominal terga are armed in the middle 
line, the second with a large hook-shaped spine, the third and fourth 
wit h a pair of spines : the chelipeds are much less spiny, the hand 
being quite smooth, and the carpus having only a pair of distal spines : 
the carpopodites of the second to fourth legs have only a single spine, 
terminal in position, on the front border. 

Length of fully extended body 23 millim ; of chelipeds 19*5 millim. 
Andaman Sea, 240 to 375 fms. 

This small species was dredged several years ago, but was never 
described or named. We introduce it here as we wish to complete our 
account with a * key ' to the Indian species of the genus.] 

70. Munidopsis regia, n. sp. 

The entire dorsal surface both of body and of appendages is cover- 
ed with a remarkably thick velvety down. 

The rostrum, which is half the length of the carapace proper, is 
moderately broad, convex, carinated, and armed in its anterior half 
with a single pair of strong divergent spines. 

The carapace is strongly semi-elliptical, and strongly convex, and 
is traversed fore and aft in the middle line by a raised row of coarse 
spines — of which three are in the gastric region, one in the procardium 
and one in the postcard ium — in addition to a pair of large spines, dis- 
posed transversely, in the front part of the gastric region : the frontal 
margin is convex, and is armed with two spines, one above the antenna 
on each side, while below the frontal margin a large spine is interposed 
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between the eye and the antenna : the lateral margins are deeply trilob- 
ed in front of the cervical groove, each lobe culminating in a spine, 
while bebind the cervical groove is a row of three smaller and succes- 
sively decreasing spines : the posterior border is broadly raised and 
mnltispinate. 

Of the abdominal terga the second has, in the middle line, on the 
front edge, one strong tooth, while the third and fourth have in the 
same situation a pair. 

The eye-stalks are freely movable, and are not prolonged beyond 
their cornea. The thoracic appendages have many long setee in addi- 
tion to the general investment of down. The external maxillipeds 
have the meropodite armed, on the inner border, near the proximal 
end, with two very large unciform spines, and, on the outer border, 
distally, with a strong spine. The ohelipeds are considerably longer 
than the fully-extended body, but are stout : the ischiopodite has two 
distal spines, one above, the other below : the meropodite has three 
series of strong spines along its inner and upper surface : the carpopodite 
has a distal ring of teeth, and a few sharp tubercles on its upper and 
outer surface : the hand is unarmed, the fingers being about two-thirds 
the length of the palm. The second to fourth thoracic legs have the 
meropodite and carpopodite spiny : in all the dactylus is remarkably 
long (about two-thirds the length of the propodite) and remarkably 
hairy on both edges, the posterior edge also being mnltispinate. The 
telson, which, as is usual in this genus, appears quite plainly to consist 
of a somite and incompletely fused appendages, has its postero-lateral 
angles remarkably thickened and recurved, and its lateral borders 
thickly clothed with set© of a peculiarly firm consistence and of a dark 
colour. 

Colour in life, chalky pink. 

Gulf of Manar, Station 151 ; 142 to 400 fms. 

This is a large species, the measurements of the single specimen 
being as follows : — 

Length of fully extended body from tip of rostrum to end of telson 
111 millim. Length, from tip of chelipeds to end of telson 205 millim. 

71. Munidopsia trachyptis, n. sp. 

Near 3f. scahra, Faxon. 

Carapace and appendages everywhere closely, sharply, and evenly 
spinate. 

The rostrum, which is about one-third the length of the carapace, 
is broadly lamellar and trifid, is finely serrated at the sides, and is 



Digitized by 



Google 



170 A. Alcock and A. R. Anderson — De^ Sea Crustacea. [No 3, 

trayersed by a finely serrated carina that extends nnintermptedly to 
the cervical groove. 

The carapace is markedly convex and semi-elliptical : the frontal 
margin is strongly convex and is armed with two spines, one above the 
base of the antenna on each side : the lateral margins are multiserrate : 
the posterior margin is raised, and, like the rest of the carapace, is 
sharply and evenly granular : all the regions of the carapace are well 
delimited. 

The abdominal terga are smooth, the telson alone, like the outer 
halves of the caudal swimmerets, being finely granular. 

The eyes are movable, and the eye-stalks are not prolonged beyond 
their cornea : there is a considerable interval between them and the 
antenna, but no spine. 

The antennal peduncles are remarkably slender, and are not longer 
than the eyes (which are not half the length of the rostrum) : the 
flagella appear to have been not longer than the carapace. The external 
maxillipeds are small and slender : the meropodite has two large unci- 
form spines (the proximal one slightly bicuspid) on the inner edge 
near the base, and a large terminal spine on the outer edge. 

The chelipeds are remarkably long and slender, being, even in 
the female, nearly twice the length of the fully extended body : they 
are closely thorny, on every surface, up to the base of the fingers : 
the palm is more than three times the length of the fingers. The 
longest of the second to fourth thoracic legs is not much more than 
half the length of the chelipeds : all are densely spiny up to the remark- 
ably short dactyli, which are hardly one-fourth the length of the propo- 
dites : a spine at the distal end of the meropodite is pre-eminent in 
all. 

Length of fully extended body 54 millim., of chelipeds J 00 millim. 
Colours in life, pale salmon. 

Laccadive Sea, Station 177 ; 636 fms. 

[72. Munidojpds centrina, n. sp. 

Belongs to the group Munidopsis ahhreviata, A. M.-E., If. hrevimana, 
Hndrsn., M. ciliatay W.-M., and M, vicinal Faxon. 

The carapace and appendages are remarkably acutely spinose, 
besides bearing many long coarse stilE setsB. 

The carapace is strongly semi-elliptical, and is about three times the 
length of the depressed, acute, simple, carinated, rostram. The strongly 
convex frontal margin bears four spines, a large one above the antenna 
on each side, and a smaller one between and behind this and the 
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antero-lateral spine : the lateral margins are broken by 5 lar^e spines, 
3 of which are in the hepatic, and 2 in the branchial region : the posteri- 
or margin is raised bat smooth : on the gastrio region are two transverse 
rows of spines, four in each row, those of the middle pair of the front 
row being abont two-thirds the length of the rostrum. 

The abdominal terga are unarmed, but deeply cross-grooved. 

The eye-stalks are short and immobile : their lower, their outer, 
and their inner border are all prolonged as spines beyond the cornea, 
the inuOT spine being more than half the length of the rostrum. The 
spines of the antennulary and antennary peduncles are of remarkable 
size. The meropodite of the external maxillipeds is faintly three- 
toothed along the inner edge. The chelipeds are rather shorter than 
the ambulatory legs : they are acutely spiny up to the hand, which has 
only the inner edge of the inflated palm slightly spinate : the fingers are 
very short and very broad. The 2nd to 4th legs are acutely spinate in 
every joint except the dactylus, which however has the usual denta- 
tions on its posterior margin. 

Length of fully extended body 39 millim., of chelipeds 26*5 millim. 
Bay of Bengal, 1520 fathoms. 

This species was obtained several years ago, but has never been 
described or named : we introduce it here to complete our survey of 
the genus in Indian waters.] 

[73. Munidopsis pilosa, Hndrsn. 

Henderson, *GballeQger' Anomara, p 157; pi. xvii., fig. 6. 

This species was dredged in the Andaman Sea, 480 fms., some 
years ago, and is now recorded as new to the Indian fauna.] 

[74. Munidopsis arieiina, n. sp. 

Belongs to the Munidopsis abbrevicUa and brevimana group, but 
is distinguished from all its congeners by its enormous up-curved spiny 
Heierocarpus'like rostrum. 

Carapace semi-elliptical. The rostrum, which is acutely styliform 
and strongly up-curved, is equal in length to the carapace, its tip reach- 
ing almost to the end of the fully extended chelipeds : its sides are 
acutely but unsymmetrically spinate. 

The convex frontal margin is unarmed, except for the antero-lateral 
spine : the lateral margins besides this spine are armed with a second 
spine in the hepatic region, and a third in the branchial : the posterior 
margin is strongly spinate: on the gastric region are two pairs of 
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spines — a large pair in front, and a small inconspicaons pair behind : 
on the cardiac region also is a pair of small spines. 

The abdominal terga are nnarmed. 

The eye-stalks, which are slightly mobile, are prolonged internally 
beyond the cornea to form a spine. The meropodite of the external 
maxillipeds has its inner edge faintly serrated. The chelipeds are 
rather shorter than the ambulatory legs, and have short broad hands. 
The 2nd-4th legs have dactyli of the nsaal form. 

Length of fully extended body 27*5 millim., of chelipeds 15 millim. 
Bay of Bengal, 1,520 fms.] 

75. Munidojpsis unguifera, n. sp. 

Distinguished from all its Indian congeners by the form of the 
dactyli of the 2nd-4th legs, which are long and talon-like, having 
the posterior edge sharp and entire. 

The carapace is quadrangular, its surface is coarsely granular, and 
it is traversed fore and aft by a median carina which is surmounted by 
a few coarse spines : the frontal margin is hardly convex and is quite 
unarmed, although below it, and between the eye and the antenna, is 
a spine : the parallel lateral margins are acutely bilobed in front of the 
cervical groove, while behind it they are denticulated : the posterior 
margin is multi-spinate : there is a pair of coarse spines on the gastric 
region. 

The rostrum, which is about one-third the length of the carapace 
proper, is depressed, acute, carinated, and simple. 

The abdominal terga are unarmed. 

The eye-stalks are movable: the inner margin forms a small papilla 
upon the summit of the cornea. The meropodite of the external max- 
illipeds has three small teeth on its inner edge. The chelipeds in both 
sexes are equal to the fully extended body, and are longer and stouter 
than the other legs : they are unarmed, except for a pair of small spines 
at the distal end of the meropodite : the fingers are not much shorter 
than the palm, and have the cutting edges dentate only near the distal 
end. The 2nd-4th legs have the posterior border of the meropodite 
serrated : in all the dactyli are remarkable for their great length — two- 
thirds that of the propodites, or more — ^for their long acute points, and 
for the sharp blade-like posterior edges. 

This is a small species, ovigerous females measuring not more than 
25 millim. 

Colour, salmon-red to chestnut-brown. 

Bay of Bengal, Station 162 j 145 to 250 fms. 
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A, Dactylopodites of the second, third, $ 

their propodites, or more — ^with the posteria 



I. Cheliped 8 -in 
both sexes always 
much longer than the 
other legs, with long 
slender hands : eye- 
stalks freely movable, 
and without any spi- 
nif orm prolongation ^ 
beyond the cornea : 
meropodite of the ex- 
ternal maxillipeds with 
two large unciform 
spines on the inner 
edge. 

[Species found be- 
tween 200 and 750 
fms.] 



B. Dactylopo- 
dites of the 2nd, 
3rd and 4th pairs 
of thoracic legs 
not remarkab 1 y 
long, not nearly 
two-thirds the^| 
length of their pro- 
podites, and hav- 
ing their posterior 
edge strongly ser- 
rated and multi- 
spinate. 
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Galacantha, a. Milne-Edwards. 

76. Oalacantha areolata^ Wood-Mason. 

Wood-Mason, Ann. Mag. Nat. Hist., Feb., 1891, p. 200. 

The free end of the horizontal portion of the rostrum is not always 
minutely bifid, being sometimes minutely multidentate. 
Laccadive Sea, Station 176; 1,070 fms. 
The Indian Museum now possesses perfect specimens of both sexes. 

77. Oalacantha investtgatoris, n. sp. 

Closely allied to 0. hella^ Henderson, from which it differs in the 
following particulars : — 

The carapace and appendages are very much more closely scabrous, 
being everywhere covered with small sharp granulations in close con- 
tact, and the spines at the antero-lateral angles are much longer and 
more acute : the horizontal portion of the rostrum is so strongly bifid, 
that, when viewed from above, the rostrum appears trifid : all the abdomi- 
nal terga and pleurae, with the sole exception of the concealed firet 
tergum, are closely and sharply granular : the fingers, though longer 
than the palm, are relatively shorter than in the Challenger species, 
and have the cutting edges quite straight : the dactyli of the 2nd — 4ith 
thoracic legs have the posterior edge 15 to 17-dentate. 

Colours in life, body and come» milky orange : in spirit, white with 
an uniform dull blue-black suffusion. 

Length of fully extended body 56 millim ; of chelipeds, 36 millim. 

Laccadive Sea, Station 127 ; 1,200 fms. 

78. Uropttchus (A. Milne- Ed w.), Henderson. 
Uroptychus nitidus^ A. Milne-Edwards. 

A. Milne-Edwards, Boll. Mas. Gomp. Zool., Vol. viii., 1880, p. 62; and Eonder- 
lOD, 'Challenger' Anomara, p. 174, pi. xxi., fig. 6. 

Laccadive Sea, Station 177 ; 636 fms. 
Colours in life, uniform bright pink. 
New to the Indian fauna. 

[Bathtai^ktristes, n. g. 

As Munidopsis, but with the trunk-legs, from the 2nd to the 4th, 
increasingly subcheliform in order of succession, the 4th pair being 
almost perfect subchelee ; and with the true third joint (the apparent 
second) of the antennal peduncle furnished at the antero-ezternal angle 
with an unusually large spine. 
J. II. 23 



Digitized by 



Google 



174 A. Alcock and A. R. Anderson — Beep Sea Crusiacea. [No. 3^ 

79. BathyanJcyristes spinosuSy n. sp. PI. IX. fig. 2. 

Carapace broad, depressed, rather broader behind than in fi-ont^ 
but not at all elliptical in shape: its surface pilose, and transversely 
rugose, especially on the branchial regions, but not spinate. The 
rostrum, which is more than half the length of the carapace, is stoutly 
stjliform, upturned, and very acute. The frontal margin of the carapace 
is slightly excavated above the eye (somewhat as in Aeglea), and 
almost transverse ; it is unarmed, but a little ventrad of it, between the 
eye and the antenna, is a stout spine : the lateral margins of the carapace 
are deeply bilobed in front of the cervical groove, each lobe ending 
in an acute spine, and a third smaller spine occurs immediately behind 
the cervical groove: the posterior border is broadly moulded, and 
unarmed. The abdominal terga are perfectly smooth beneath a close 
fine pubescence, and ungrooved. 

The ejes are unpigmented : the eyes talks are not prolonged beyond 
the cornea. The antennules are exactly as in Munidopsis, the basal 
joint being inflated and strongly spinate. All the joints of the antennal 
peduncle are strongly spinate, the spine at the an tero- external angle 
of the true third joint being of significantly large size. The mouth- 
parts resemble closely those of MunidopsiSy the expedite of the Ist or 
anterior maxillipeds being without a flagellum. The external maxil- 
lipeds also are much as in Munidopsis : the antero-external angles 
both of ischiopodite and of meropodite are strongly spiniform, as 
is also the antero-inferior angle of the ischiopodite: near the middle 
of the inner border of the meropodite is a single strong spine. The 
trunk-legs are stout and densely hairy. The chelipeds are longer 
than the other legs, but shorter than the fully extended body: the 
ischiopodite has the inner border serrulate up to a distal terminal 
spine, and has also a distal tooth superiorly : the meropodite is strongly 
and acutely spiny along its upper and inner, and the carpopodite along 
its inner side, both of these joints having a distal ring of spines ; the 
hand, which is a little longer than the fingers, has a few spinules along 
the inner border : the fingers are finely and evenly toothed, and ex- 
cavated ventrally, just as in Munidopsis. The 2nd — 4th legs have 
the meropodite and carpopodite strongly spiniferons anteriorly: in 
all, but especially in the fourth, the propodite is enlarged at its 
distal end and there has its posterior border produced to form a ' com- 
pressed dentigerous tubercle, against which the basal portion of the 
dactylus can be flexed to form a sub-chela : in the second pair of legs 
the tubercle carries two or three teeth, in the third pair five or six, 
and in the fourth pair, which are almost typical sub-chelae> six or 
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seven : the dactyli are stout, and are minutely serrated only in that 
part of their posterior border which is opposed to the tubercle on 
the propodite. The fifth pair of trunk-legs is of the ordinary Galatheid 
form. 

In the female the 2nd — 5th pairs of (uniramous) abdominal appen- 
dages are present, increasing in size from before backwards. The telson 
and caudal swimmerets resemble those of Munidopsisy etc. 

Length of fully-extended body 70 millim., of chelipeds 69 millim. 

Andaman Sea, off Boss Island, 265 f ms.] 

80. BathyanJcyristes levis, n. sp. 

Closely resembles the preceding species, from which it differs only in 
the following particulars : — The rostrum is broader and more depressed, 
and is only half the length of the carapace : the cornea is relatively 
much larger — no part of the eye-stalk being visible from above : the 
chelipeds are much less spiny : the 2nd — 4th pairs of trunk-legs have 
the meropodite and carpopodite quite unarmed, except for a distal spine 
above and below : the abdominal terga a,ve in closer contact. 

In the male the 1st and 2nd pairs of abdominal appendages resemble 
those of Munidopsis, and the 3rd — 5th pairs, as in Munidopsis, are 
minute rudiments. 

Length 29 millim : of chelipeds 27 millim. 

Laccadive Sea, Station 177 ; 636 fms. 

Sub-Order BRAOHYURA. 
Tribe ANOMOLA. 
Family Baninidsd. 
Ltreidus, de Haan. 

81. Lyreidus gracilis, Wood-Mabon. 
Wood-Maaon, J. A. S. B., Vol. LVI., pt. ii, 1887, p. 876. 
Gulf of Mandr, Station 151, 142-400 fms. 
Family DromidSB. 
Dromidia, Stimpson. 
82. Dromidia Kendalli, n. sp. 
Carapace globular, covered, like the appendages, with a dense fine 
short yellowish fur. 

The rostrum is deeply bifid, and is without any trace of a median 
tooth : the margins of the two teeth are strongly deflexed, and pass 
backwards to traverse obliquely the roof of the orbits as a prominent 
ridge, the point where they meet the upper margin of the orbit being 
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marked by a distinct notch : the orbit is thus imperfectly sub-divided 
into two chambers, an inner lodging the root of the eye-stalks, and an 
outer into which the eye can be reflexed, much recalling the mode of 
formation of the orbit in Homola. The inferior orbital tooth is small 
and inconspicuous. 

The convex antero-lateral margin of the carapace bears a few small 
distant granules, arranged in two sets separated by a slight indentation 
which probably corresponds to the anterior division of the cervical 
groove, but only the last granule of the front set is at all conspicuous : 
the equally convex postero-lateral margin is, like the branchiostegal re- 
gion, very finely granular. The cervical groove, though not deep, is 
conspicuous : it traverses the lateral wall of the carapace to end at the 
antennal fossa, enclosing between itself and the antero-lateral border 
of the carapace two oval bosses : the pterygostomian region internal to 
the groove is the most coarsely grannlar portion of the carapace. 

The sternal sulci unite opposite the base of the chelipeds. 

The convexity of the cornea is markedly deficient in pigment. 
The antennal flagellum is unusually long. The efferent branchial 
opening is remarkably patulous. The trnnk-legs, in form and pro- 
portion, much resemble those of J), runvphiu In the chelipeds the 
meropodite has the edges finely and sharply granular, the granules 
encroaching slightly on the neighbouring surfaces ; the carpus has the 
upper and outer surfaces finely granular, the granules being disposed 
in longitudinal lines ; the hand is finely and distantly granular; and 
the fingers are very indistinctly dentate except at the tips. 

Length of carapace 18 millim., breadth 19 miUim. 

Bay of Bengal, Station 169 ; 112 fms. 

Family HomolicUs. 
HoMOLA, Leach. 
83, Homola megahps, Alcock. 
Alcock, Ann. Mag. Nat. Hist., May, 1894, p. 408. 

OulfofManar, Station 151; 142-400 fms.; and Bay of Bengal, 
Station 162; 145-250 fms. 

Tribe 0XT8T0MATA. 

Family DorippidSB. 

Ethusa, Roox, 

84. Ethusa indica, Alcock. 

Alcock, Ann. Mag. Nat. Hist., May, 1894, p. 405. 

This species, first dredged in the Bay of Bengal, at 240 fms., now 
appears in the Laccadive Sea, Station 145 ; 696 fms., and in the Gulf 
of Manar, Station 161; 142-400 fms. 
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Ethusina, Smith. 
85. Ethusina gracilipes, Miers. 
Mien, * Challeiiger ' Braohynra, p. 882, pi. zzviii., fig. 8. 
This species, dredged by the * Challenger ' in the Araf nra Sea and 
neighbouring basins of the Eastern Archipelago at 700-1,425 fms., is 
now fonnd in the Laccadive Sea, Station 127 ; 1,200 fms. 

Its colour in life was milk-white, with the tips of the legs faint 
pink. 

Family LeUCOSidSB. 

Bandallia, Stimpson. 

86. Bandallia coronata, n. sp. 

Carapace globular, finely and closely granular beneath a dense 
pubescence. Besides granules there are numerous conical tubercles of 
nearly uniform, rather large, size, — one bordering upon the hepatic and 
pterygostomian regions, five on the branchial region, two rather larger 
than the others on the posterior border, one near the after limit of the 
gastric region, and two close together in the centre of the extremely 
well-defined cardiac region : a majority of these tubercles is disposed 
with such regularity and symmetry as to form a crown round the gas- 
tric region. 

For the rest, the species very closely resembles Stimpson's type 
(Boston Journal of Natural History, Vol. VI., 1850-1857, p. 471, 
pi. xz., fig. 3), except that the front is much less produced, and that the 
chelipeds are much more finely grannlar. 

Length of carapace 16 millim., breadth 17 millim. ; length of cheli- 
ped 23 millim. 

Bay of Bengal, Station 159 ; 112 fms. 

Parilia, Wood-Mason. 

87. Parilia Alcocki, Wood-Mason. 

Wood-Mason, Ann. Mag. Nat. Hiat., Maroh, 1891, p. 264; and 111. Zool., 'In- 
▼eatigator,' pi. v., figs. 8, 8a. 

This species was taken at almost every haul in the Bay between 
91 and 250 fms. 

The figure (fig. 3) in the * Illustrations,' gives a very inadequate 
idea of this fine species. 

Family CalappidSB. 
Calappa, Fabr. 

88. Oalappa exanthematosa, n. sp. 

Carapace oval, remarkably inflated, especially in the branchial re- 
gions which are marked ofE from the gastro-cardiac regions by a par- 
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ticularlj deep furrow: its length is about two-thirds its greatest 
breadth immediately in front of the lateral shields : its surface in the 
posterior half, except for a few marginal granules, is smooth, but in the 
anterior half is covered with numerous large smooth isolated mammil- 
lary tubercles, which by their colouration (red base and shining yellow 
apex) exactly resemble ripe small-pox pustules. In the posterior half 
of the carapace the place of these well-defined "pustules" is taken 
by equally well-defined round or oval slightly-raised red patches, which 
exactly resemble the " papules " of the earlier stage of small-pox. 

The front is rather broad for Galappa^ and is excavated, as usual, 
so as to appear bilobed. The arch of the antero-lateral margin is 
anteriorly faintly and iiTegularly crennlate, but posteriorly is bluntly 
dentate. The clypeiform expansions of the postero-lateral margins 
are little developed — ^hardly breaking the general curve — and are 
armed each with seven or eight teeth, all of which have a bluntly 
serrated edge. The posterior margin proper — that part, namely, which 
is co-extensive with the first abdominal segment — is finely beaded. 

The abdomen resembles that of other species of the genus, being 
narrow in both sexes, and the 3rd — 5th segments in the male being 
fused, though distinctly recognizable. 

The eyes and orbits, the antennules, and the antennse, conform to 
type ; but the external maxillipeds are even less operculiform than usual 
in the male sex. The chelipeds have the usual form : the transverse crest 
of the merus, which meets the lateral shield of the carapace at an angle 
very mnch wider than a right angle, is well marked, and is quadricuspid : 
the carpus and the palm, on their outer aspect, are marked with " pus- 
tules " similar to those on the anterior part of the carapace : the 
whole antero-inferior surface of the hand is closely covered with bead- 
like gi*anu1es : the crest of the palm is sexcuspid : the fingers have the 
usual dissimilarity, those of the light side being coarser, and less 
mobile ; those of the left side being slenderer, more finely and evenly 
toothed, and more mobile. 

The second pair of abdominal appendages, in the male, are long and 
vermiform, and are enclosed each in a tube formed by the inrolling of 
the parts of the first pair. 

Two males — the largest measuring 116 millim. across the carapace 
proper, and 126 millim. across the arch formed by the adducted cheli- 
peds — from Stations 159 and 170; 112 and 107 fms. respectively: and 
three small females from Station 169; 91 fms. 

This species is remarkable among its congeners, not only from the 
unusual depth of its habitat, but also for its great size and remark- 
able colouration. 
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MuRSiA, Desm. 
89. Mursia hicristimana, n. sp. 

Tliis species bears a general resemblance to Mursia armata, de Haan, 
bnfc differs in the following particnlars : — 

The carapace is relatively wider, the lateral spines shorter and 
slenderer : the grannlar prominences on the upper surface form seven 
distinct rows, the most external row losing itself on the antero- superior 
surface of the lateral spine, the other rows occupying the same position 
as in M. arrtiata. The rostrum ends in three teeth, the middle one of 
which is sharp and prominent, the lateral ones being more obtuse than 
in M. armata. The antero-lateral margins are armed with eleven den- 
ticles, the last of which is very small. The postero-lateral margins 
are slightly cristiform and microscopically granular. The posterior 
margin is faintly trilobed, the median lobe being hai*dly distinct, and 
the lateral lobes being mere papillae, and not spines as in M. armata. 
The hands, in addition to the high dentate crest of the upper margin, 
are longitudinally traversed at the lower limit of their outer surface by 
a sharp crest, the edge of which is unevenly trilobed, the proximal lobe 
being short acute and spiniform, the middle lobe being broad and 
obtuse, and the distal lobe being narrow and obtuse : the lower edge 
of the hand is finely, closely, and sharply serrate : the meropodite of 
the chelipeds bears two spines at its distal end, the outer of which is 
about three times the length of the inner. 

Colour in life, salmon pink. 

Length of carapace 21 millim., breadth, from tip to tip of lateral 
spines, 41 millim. 

Gulf of Manar, Station 151 ; 142-400 fms. 
Tribe OATOMETOPA. 
Family Oonoplacidse. 

The crab that we have now to describe is the most singular and 
interesting form in the whole collection. 

At first sight, from its general shape, from its elongate third pair 
of trunk-legs and its almost rudimentary notopodal fifth pair, from its 
extremely incomplete orbits, from the absence of antennulary fossas, 
and from the curiously small and slender external maxillipeds, Homolid 
affinities are suggested ; but that our species has nothing to do with 
the Homolidse is shown: (1) by the position of the openings of the 
oviducts, which is typically cancroid ; (2) by the form and position of 
the openings of the efferent ducts of the male, which are typically 
Catometopan ; and (3) by the number and disposition of the biunchisB, 
of which there are only six on each side. 
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In the number and arrangement of the branchiae, as well as in 
the position and degenerate form of the fifth pair of legs, it might be 
supposed, from a verbal acquaintance with the animal, that it had 
affinities with the Dortppidm {Dorippe and Ethusa more especially). 
That this is not the case is shown (1) by the position, above indicated, 
of the genital openings of the male ; (2) by the great broad buccal 
orifice, which is only very partially covered by the maxillipeds ; (3 ) by 
tlie form of the carapace, which is broad, and completely covers the 
thorax ; (4) by the form of the antennules, which are not obliquely or 
almost vertically folded in distinct fossae as they are in Ethusa and 
Dorippe ; and (5) by the form of the sternal plastron, which in our 
new form is a broad pentagonal plate as in many Ocypodoids. 

Although not nearly related, then, to the typical Dorippid, it cer- 
tainly has considerable affinities with one of the forms generally ranked 
with Dorippe, namely, with Gymopolia. 

It resembles Gymopolia (1) somewhat in general form, and (2) in 
the fact that the maxillipeds are small and do not nearly cover the 
orifice of the large squarish buccal cavity ; but it differs from Gymopolia 

(1) in the incompleteness of the orbits and antennulary fossae, and 

(2) in having the front narrow and deflexed. 

Its resemblance to Gymopolia, however, is chiefly of interest as in- 
dicating the proper position of Gymopolia itself ; for this new Cjmopolia- 
like form of ours, for which we propose the name of Archaeoplax, is 
quite clearly related to the " Oonoplaciens " among the Catometopa, in 
which section its nearer affinities are, perhaps, with the Macrophthal- 
mines, as we hope the following description will show. 

Archaeoplax, n. gen. 

Carapace transverse, greatly depressed, with the front very nar- 
row, and declivous, yet forming a distinct rostrum (t.e., its front bor- 
der is not fused with the epistome, but is free). Abdomen in both sexes 
narrow, not nearly co-extensive in breadth with the sternum between 
the penultimate pair of trunk-legs. Orbits and antennulary fosses very 
imperfect (hardly more perfect than in Homx>la), Eye-stalks long, 
slender, tapering : eyes small. Antennules well developed, trans- 
versely folded on the inflated basal joint, which is free and exposed from 
its origin, Antennal peduncles arising below the orbit, and external 
to, and in the same plane with, the antennules: the flagella long. 
Buccal opening much wider in front than behind, not nearly covered 
by the short slender external maxillipeds : efferent branchial channels 
produced and patulous : epistome linear : the carpopodite of the exter- 
nal maxillipeds articulates with the apex of the narrow meropodite. 
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Chelipeds unequal in the male, snb-eqnal in the female : second, third, 
and fourth pairs of trunk-legs long and slender (the third pair the 
longest), with long sabre-shaped dactyli. Fifth pair of trunk-legs re- 
duced to feather-Uke rudiments, arising close together^ high up, almost on 
the back* Genital ducts of the male opening at a distinct tubercle on 
the base of the fifth pair of legs, the tubercle being embedded in a 
notch in the posterior border of the sternum. 

90. Archaeoplax notopus, n. sp., PI. IX., figs. 3, 3a, 3b. 

Carapace extremely flat and depressed, transversely oval, with the 
anterior and antero-lateral margins broadly excised ; its surface punc- 
tate beneath a shaggy reddish fur. 

The front proper is extremely narrow — about one-fourteenth the 
greatest breadth of the carapace — and is deflexed with the tip free 
and horizontal, the tip also being slightly expanded and bilobed just 
as in Macrophthalmus. 

The anterior border of the carapace, which is half the greatest 
width of the carapace, is concave on either side of the front, each con- 
cavity being interrupted neai* the middle by a small projection : the 
antero-lateral bordei's are very short, are broadly excised or concave, 
and are rather acutely produced at their junction with the anterior 
margin : the postero-lateral borders, which constitute four-fifths or more 
of the lateral extent of the carapace, are convex, and form a small lateral 
spine at their much-advanced junction with the antero-lateral borders : 
the posterior border is raised and gently convex. The inflated branchial 
regions are fairly well delimited from the gastro- cardiac regions. 

Two remarkable almost straight sutures, unlike anything known to 
US, cross the carapace from side to side : the anterior at the level of the 
junction of the antero-lateral with the postero-lateral borders, the 
posterior at the middle of the cardiac region. These sutures are remark- 
ably distinct, equally from the exterior and from the interior of the 
carapace : their exact relations will be described presently. 

The branchiostegal and pterygostomian regions form nearly a right 
angle with the dorsal surface of the carapace, and the pterygostomian 
region has a wide oblique fold or groove leading to the afferent branchial 
orifice. The sternum is widely pentagonal. 

The orbits are remarkably incomplete, their inferior border being 
formed only by a large acute lamelliform spine and by the basal joint 
of the antennule. 

The eye-stalks are long (their length being contained 6 or 7 times 
in the greatest breadth of the carapace), slender, tapering, and slightly 
bent : the eyes are small and hemispherical. 
J. II. 24 
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The antennnles have the basal joint hugely inflated, globnlar, quite 
free and exposed from its origin, and freely mobile : the second and 
third joints, which are long and slender, fold transversely on the base of 
the first. 

The antennoB arise jnst below the infra-orbital spine, and outside 
and in the same line with, the antennnles : their flagellnm is half the 
length of the carapace. 

The buccal cavity is considerably wider in front than behind : the 
external maxillipeds are so small and slender as to leave completely 
exposed the mandibles, the wide endostome, and a part of the wide 
and produced efferent branchial channels. 

The epistome is linear. The fourth joint of the external maxilli- 
peds arises from the apex of the small oval third joint. 

All the trunk legs are thickly fringed with a shaggy reddish 
hair. 

The chelipeds are subequal in the female, but are unsymmetrical 
in the male : their length, half of which is formed by the hand, slightly 
exceeds the breadth of the carapace : both hands in the female, and 
the smaller hand in the male, are elongate compressed and sharp-edged ; 
and have the fingers curved compressed acute, slightly excavated on 
the inside, and indistinctly dentate along the opposed edges : the larger 
hand of the male has the palm inflated. 

Of the 2nd-4th trunk legs the 3rd pair is the longest, measuring 
rftther more than twice the greatest breadth of the carapace : all are 
slender compressed and quite smooth, and all end in long sharp sabre- 
shaped dactyli. 

The 5th pair of trunk legs is quite unique in form and disposition : 
they arise quite close to the middle line of the body and high up, almost 
on the back ; they are short, being considerably less than the breadth of 
the carapace in length, and are very slender and flexible ; and they are 
so thickly fringed with shaggy hairs as to appear like feathers. 

The abdomen in the male consists of 5 separate pieces — the 3rd-5th 
segments being coalescent : its breadth opposite the penultimate pair 
of trunk-legs is about one-third that of the sternum at the same point. 
In the female the abdomen consists of 7 separate segments, and ita 
breadth opposite the penultimate pair of trunk-legs is half that of 
the sternum at the same level. The genital openings in the female have 
the usual position on the sternum : in the male they are placed at the 
summit of a prominent tubercle situated at the antero-intemal angle 
of the basal joint of the 5th pair of legs, the tubercle being embedded 
in a notch in the posterior border of the sternum. 

The figure represents a life-size male, so that we do not give a 
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table of measurements. Colours, chestnut-brown, carapace lighter: 
eggs scarlet. 

Bay of Bengal, at almost all stations gS. the Coromandel Coast, from 
l^** southwards, between 100 and 250 fms. 

The sutures on the cara^pace of Archaeoplax notopus — 

The anterior of the two sutures above-mentioned crosses the cara- 
pace from side to side at the level of the junction of the antero-lateral 
and postero-lateral borders. In front of it the carapace is declivous. 
Upon the sides of the carapace this suture is continued downwards and 
forwards to meet the epimeral suture — ^here somewhat creased and 
indefinite — in which it is lost. 

The posterior of the two sutures crosses the carapace from side to 
side, parallel with the first, passing through the middle of the cardiac 
region. It is lost in a dimple high up on the branchiostegal region. 

What these sutures mean we hardly venture to surmise. They are 
far too conspicuous — being as plainly visible on the interior of the 
carapace as they are on the exterior — to be mere adventitious markings. 
If, as is possible, they indicate lines of fusion of segments, then they 
do not support the classical explanation of the formation of the entire 
Brachyuran carapace out of the antennary and mandibular segments, 
since the epimeral suture is also present, as well as a double postenor 
border. 

Family Ocypodidae. 

PsoPHBTicus, Wood-Mason. 

91. Psopheticus stridulans^ Wood-Mason. 
Wood-Mason, IlInstratioiiB of the Zoology of H. M. I. M. S. ' Investigator,' 

Gmstacea, parfc i. pi. y. fig. 1., and Aloook, Annals and Magazine of Katni-al History 
Ser. 6, Vol. riii, May, 1894, p. 402. 

Gulf of Manar, Station 161 ; 142-400 fms. 
Tribe CYGLOMETOPA, 

Family Cancxidae. 
Nectopanopb, Wood-Mason. 

92. Nectopanope longipes, Wood-Mason. 
Wood-Mason, Ann. Mag. Nat. Hist., March, 1892, p. 262. 

Laccadive Sea, Station 177 ; 636 fms. 

Xanthodbs, Dana. 
93. Xanthodes muyrops, n. sp. 
Very closely allied to Xanthodes pa^chydadylus, A. Milne-Edwards 
(Nou7. Archiv. du Mus., 1873, p. 201, pi. vi., fig. 4), from which it ap- 
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pears to differ only (1 ) in having the branchial regions more inflated, 
leading to a pushing forward of the hepatic regions and a shortening 
and straightening ont of the antero-lateral border of the carapace; (2) 
in the very much smaller eyes ; and (3) in the greater inequality of 
the chelsB in the male. 

Colours in life, chestnut- brown with black fingers ; comeae hardly 
darker than the rest of body. 

Length of carapace, 11-12 millim. Breadth of campace, 17 millim. 
Length of large cheliped, 26 millim. 

Bay of Bengal, Station 159 ; 112 fms. : Station 170; 107 fms. : and 
Station 172 ; 200-350 fms. 



Family Pprtonida. 

GoNiosoMA, A. Milne Edwards. 
94. Qoniosoma hoplitesy W.-M. MS. (name only). 

Belongs to Milne-Edwards' second section of the genus (Archiv. da 
Mus , torn. X., p. 385), in which it comes nearest to O. affine^ Dana 
(U. S. Expl. Expd., Crustacea, Vol. L, p. 286, pi. xvii., fig. 12; and 
De Man, J. L. B Zool. Vol. XXII., 1888, p. 80, pi. v, fig. 2). 

Differs from O. affine, as identified by De Man, in the following 
particulars : ( 1 ) The carapace is much wider, being in both sexes 
nearly twice as broad (measured from tip to tip of last antero-lateral 
spine) as long ; (2) owing to the remarkable inflation of the branchial 
regions the transverse granular line that proceeds from the last antero- 
lateral spine is strongly convex anteriorly, rather than transverse, and 
is not continued across the gastric region ; (3) the frontal teeth are 
broad and very blunt, and fall into three groups, a middle group of four 
separated by widish notches from a pair on either side; (4) the 
first five teeth of the antero-lateral margin are sharply multi-serrated 
but the sixth tooth is a true spine, and in the male is three times as 
prominent laterally as any of the others; (5) the inner lobe of the 
lower margin of the orbit is broader and even more prominent ; (6 ) the 
upper and outer surfaces of the hand have only four spines — two along 
the inner margin, and two along the outer. 

The largest male measures as follows : — 

Length of carapace 23 millim., breadth 43 millim. Length of 
cheliped 51 millim. 

Colours in life, light salmon-pink, clouded on carapace. 

At most stations along the Madras Coast at and near 100 fms. 



Digitized by 



Google 



1894.] A. Alcock and A. R Anderson — Veep Sea Crustacea, J 85 

Tribe OXYBHYNGHA. 

Family Inachidse. 

Anamathia, S. I. Smith. 

95. Anamathia beauchampi, n. sp. 

Very closely resembles A. tanneriy S. I. Smith [P. U. S. N. M. 
Vol. vi. 1883, p. 4 ; and * Albatross ' Crustacea in Rep. Comm. Fish for 
1885 (1886), pi. i., fig 4] from the description and figure of which it 
differs only in the following points : — (1) The carapace and appendages 
are thickly covered with stout clavate hairs, beneath which on the 
carapace is a dense felty pubescence; (2) the rostral horns (in the 
female) are not quite so long, being less than half the length of the rest 
of the carapace ; (3) the great epibranchial spines are more erect ; (4) 
the pree-ocular spines are smaller, being much smaller than the post-or- 
bital processes ; (5) the eyes are smaller, and the cornea is almost devoid 
of pigment. 

An egg-laden female from Bay of Bengal, Station 163; 210 fms. 

Extreme length of carapace 21 millim., extreme breadth 14 millim. 

Order ISOPODA. 
Family Bath]momid». 

Bathynomus, a. Milne-Edwards. 
96. Bathynomus giganteus^ k. Milne-Edwards. 

A. Milne-Edwarda, Comptes Rendus, 1879, torn. Izxzyiii., pp. 21-28; A. Agasaii 
** Three Cruises of the Blake/' Vol. II., p. 49, fig. 252 ; and Wood-Mason and Alcock, 
Ann. Mag. Nat Hist., March 1891, p. 270. 

Laccadive Sea, Station 145 ; 696 fms. 

It is interesting to note that this species was deliberately dredged 
for as near as possible to the spot where it was first taken by the 
Inyestigator ' in 1890, and with a snccessfnl result. 
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Natural History Notes from H. M. Indian Mariiie Survey Steamer * Inves* 
tigator^* Oommander 0. F. Oldham^ B. N.^ commanding. Series IL, 
No. 15, On some New and Bare Corals from the Deep Waters of 
India, By A. Alcook, Saperintendent of the Indian Mosemn. 

[Received let September.] 

The species hero referred to were dredged daring the last voyage 
(1893-91) of the * Investigator.' 

COELENTBRATA NEMATOPHORA. 

I. Hydbomedusjb. 

The only Hydromednsoid met with in the deep sea was a Conoporay 
apparently identical with Oonopora tenuis Moseley, dredged off the Mal- 
dives in 719 fms. The hase of the coenosteam is contorted to form a 
tabular refage for a polycheDtons worm. 

This species is new to the Indian record. 

II. MADB£P0aABIl. 

The following well-known deep sea forms were again dredged : — 

1. Oaryophyllia communis j (Seguenza), Moseley : from the Lacca- 
dive Sea, 1,070 fms. 

2. Flahellum japonicum^ Moseley: from the Lacoadive Sea, 636 
fms. 

8. Bathyactis symmetrica^ (Ponrtal&s) : from off the Maldives, 719 
fms. 

In addition to these the fonr following species, three of which, 
thongh very closely allied to species ak^ady known, appear to be new : — 

4. Oaryophyllia sdUasomorpha^ n. sp. 

[Cp. Cerat4>cyathu8 BciUmf Segnensa, Mem. Acoad. Soi. Torin., (ii) XXI., 1864, 
p. 442, Tav. V., fig«. 6, 6a— o.] 

The present species resembles Oeratocyathus sciUsSj from the Terti- 
aries of Messina, in every particnlar, except that the apex is not exactly 
in the middle line of the compressed face of the corallam, and that the 
pali are only 15-16 instead of 20 in number. As we have only three 
small specimens, two of which moreover are dead and eroded, we do not 
know how far these differences are constant. 

It may be mentioned, in this connexion, that two other contempo- 
raries of Oaryophyllia {Oeratocyathtu) sdllee^ namely 0. communis^ Seg., 
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and Flahellum Ictciniatum^ Phil., are both common in the depths of In- 
dian waters. 

The present species was taken off Madras at 107 fathoms. 

5. Bhizotrochus orateriformis, Alcock. 
Aloock, J. A. e. B., Vol. LXII., Pt. 2, 1898, p. 2, PI. VIII., figs. 1 A 2. 

Of this species, a living specimen of which was dredged last year in 
573 fms., three large specimens were obtained this year off the Madras 
Coast in 33 f ms. 

In all three specimens the living coral has arisen apparently by 
bndding from the centre of the calicniar fossa of its parent, killing the 
parent, and completely filling and impacting its dead corallnm. 

6. Flahelhtm part-pavoninumy n. sp. 
This species is very like F. pavoniurriy Less., and F, distinctum B. A H. 

From the former, which it most closely resembles, it differs only in 
the following particulars : — (1 ) the compressed sides of the corallnm 
are markedly concave, owing to an eversion of the rim of the calide that 
brings the relation of the axes to abont 100 : 125 ; (2) the calicniar fossa 
is consequently much wider and more open : ( 3) the septa are extremely 
thin, and show hardly any crennlation of the free edge. 

Colours, pale madder, the septa gradually paling to white. 

Height of corallnm, 89 millim. Major axis of calicniar orifice 
37*5 millim., minor axis 30'5 millim. 

From the Laccadive Sea, 636 fms. 

7. 8iephanotrochu8 oldhamij n. sp. 

Very near to 8. nitena (Ann. Mag. Nat. Hist., Jan. 1891, p. 7), 
being of the same bowl-shaped form intermediate between the platter- 
shnped and cup-shaped extremes of the species figured in the * Chal- 
lenger' Report. 

The epithecate base is very gently convex, and culminates in a 
scar of attachment : the side- wall arises vertically, afterwards curving 
slightly outwards. 

On the base only the primary and secondary costsB are conspicuous, 
being also coarsely spinate, while the costee of the next two cycles are 
indistinctly represented by raised rows of granules : on the side- wall, 
although the primary and secondary cost© are still as prominent as 
before, they are mnch more distantly spinate, and, like the now very 
prominent tertiary and quaternary oostsD, are coarsely and closely 
granular. 
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There are six systems of sepia, with four complete cjoles and an 
incomplete fifth. Those of the first two cycles are co-eqnal : they are 
coarsely granular, and they unite in the centre of the calicular fossa 
to form a loose columella of 3 or 4 slightly twisted leaves : just before 
their union each septum rises to form a low palus. The tertiary septa 
unite with the secondaries nsually at the level of these pali. The 
septa of the other cycles are low crenulate ridges, which, however, 
descend deeply into the calice. 

Diameter of calicular orifice 1 inch. 

Laccadive Sea, 636 fms. 

We name this species after onr friend and colleague Commander 
C. F. Oldham, R. N. 



Natural History Notes from H. M. Indian Marine Survey Steamer " Inves- 
tigator** Commander 0. F. Oldham, B.N, commanding, — Series 
II., No. 16. On the Echinoidea collected during the Season 1893-94. 
By A. R. S. Anderson, B.A, M.6., Surgeon-Naturalist to the 
Survey, 

[Received lOtb September.] 

Order CIDAROIDA. 

Family Cidaridae. 

Phyllacanthus, Brandt. 

1. PhyUacanthus annulifera, Lamarck. 

A. Agassiz, Beviaion of the Eohini. pp. 887, 388; pi. Je. f. 21-26a. 

Coromandel coast ; 7 fms. ; sandy bottom. 

DOEOCIDARTS, A. Ag. 

2. Dorocidaris tiara, n. sp. 

The test of this species varies a good deal in shape according to 
Rge. In the smaller specimens it is depressed both actinally and 
abactinally ; but in larger examples, while the actinal surface remains 
flattened, the abactinal becomes high and somewhat conical but with 
the apex truncated. The ambital outline is pentagonal with rounded 
angles. 

The apical system is of moderate size— about | the diameter of 
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the test — and pentagonal ; the basal and radial plates together form a 
flattened, sh'ghtlj sunken area, within which the periproctal area arises 
as a gently ronnded eminence. 

The basal plates are large and triangular with ronnded apex, and 
the sides, where in contact with the radial plates, gently concave ; the 
madreporic slightly exceeds the other plates in size ; they are prevented 
from contact with each, other by the periproctal plates which intrude 
either broad or very narrow processes between each pair of basal plates. 
The genital pores are large, circular, situated in the outer third of the 
plates, and partly occluded by a delicate membrane. The basal plates — 
except at the edges, which are smooth — are sparsely covered by large 
granules which tend to arrange themselves in two groups ; one forms 
a couple of concentric circles round the genital pore— the inner circle 
consisting of smaller granules than the outer ; the other group is con- 
fined to the base of the plates and is included within a curved line of 
granules which stretches from end to end of the abactinal side of the 
plates. The madreporite is covered in its whole extent by granules 
slightly smaller than those on the other plates. 

The ocular plates are broadly heart-shaped, are covered, except at 
the edges, with large granules, and have the transverse slit-like ocular 
pore situated at a short distance from their actinal margin. 

The periproctal plates form a pentagon with somewhat prolonged 
angles, which, passing between the basal plates, come into contact with 
the radial plates ; the plates of the outer row are large, polyhedral, 
9-11 in number, and have a central patch of large granules ; the inner 
rows are similar to the outer but smaller. 

The ambulacra are broad, almost straight and transversely flat ; 
occasionally they form prominent elevations where they meet the apical 
system. The poriferous is very slightly narrower than the interpori- 
ferous zone, below the level of which and of the interambulacra it is 
a little sunken ; no groove connects the pores of a pair together, and 
only an exceedingly small ridge separates adjacent pairs of pores; 
the pores are large and oval. The interporiferous area is ornamented 
with four rows of granules, the marginal being much larger than the 
inner rows. In addition to these rows a few scattered minute grannies 
are also present. A narrow space on each side of the central suture 
is bare. 

The interambulacral area is about 2\ times the breadth of the am- 
bulacral ; the plates are few in number, 7-8, longitudinally elongated 
abactinally, transversely elongated actinally, and at the ambitus are 
about as long as wide ; they are clearly defined from one another by 
slightly sunken, bare longitudinal and transverse sutures ; from a short 
J. u. 25 
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distance above the ambitus to the peristome each is ornamented with a 
small, glassy, pei-forate mamelon, mounted on a wide but low, conical, 
plain boss surrounded by a slightly sunken sorobicnle. The first and 
second interambnlacral plates from the apical system bear longitudi- 
nally elongated bosses with very minute imperfect mamelons ; the first 
plates never and the second very seldom bear primary spines. When 
the test is looked at from above only two or three perfect mamelons are 
seen at the ambitus of each interambnlacrum. Near the ambitus the 
scrobicnles form circles, but actinally, as they approach the peristome, 
they diminish rapidly in size, and, like the bosses, become more and 
more transversely elongated. Snrrounding the scrobicule is a row of 
secondary tubercles many of which resemble the primary tubercles in 
structure. Beyond this row the plates are covered with a few large 
tubercles and miliaries. The abactinal plates are much barer of gran- 
nies than those situated at the ambitus or actinally. 

The peristome is circular ; the membrane is flush with the test, 
flat, and covered with imbricate scales each bearing a row of granules 
on the summits of wLich short flattened spines are seated. Buccal 
opening pentagonal. 

The primary spines, at the ambitus, are about 1^ times the diame- 
ter of the test in length, thin, gently tapering from base to apex, and 
eight-ribbed ; the ribs are plain elevations and non-granular. The spines 
are solid but so brittle, especially in the larger specimens, that very few, 
if any, intact spines are found on any one test. The colour of these spines 
is a pale pink, most marked at the base, and towards the extremity 
changes into a pale olive green. Actinally the primary spines are short, 
flat and white. 

The secondary spines, which are seated on the row of tubercles 
surrounding the primaries, and on the outer row of granules of the 
interporiferous areas, are olive green with a darker, longitudinal, cen- 
tral band. 

The colour of the test is chestnut brown, with a green shade 
abactinally, which green color is very marked in the apical system. 
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3. Dorocidaris alcocJci, n. sp. 

The test is circular in outline at ambitus, but greatly flattened both 
actinally and abactinally. The apical system is large; basal plates 
-wide, pentagonal, and in contact with each other, completely exclude 
the radial from meeting any periproctal plates. The genital pores, 
situated in the outer part of the basal plates, are surrounded by a row 
of granules and are generally very large. The madreporic plate is not 
markedly larger than the others. The radial plates are semilunar in 
shape, about J the size of the basal plates, and have their outer margins 
bevelled, from above downwards and outwards. The small ocular 
pores are situated in these bevelled portions, into which the apical am- 
bulacral plates also slightly project. The anal plates form a pentagon ; 
those of the outer row are much larger than the inner ones and vary 
much in shape ; usually they are 8 in number. The anus is small, cen- 
tral and surrounded by a ring of small plates. All the plates of the 
apical system are very coarsely granular except at their margins which 
are smooth. Each granule carries a small flattened spine. 

The ambulacra are slightly sinuous ; the poriferous area is sunken 
and equals the interporiferous in width. The pores are close together, 
and those of each pair are connected by a slight groove. On each margin 
of the interporiferous area is a row of large granules ; within these two 
marginal rows are two other slightly irregular rows of smaller granules. 
A narrow space down the middle of the interporiferous area is bare. 

The plates of the interambulacral areas are roughly pentagonal in 
outline, few in number (5-6), and each carries a small perforate mame- 
lon mounted on a small conical plain boss ; the scrobicules are large, 
sunken, circular and surrounded by a row of large granules. The re* 
mainder of the plate beyond this row is covered with granules similar 
to those on the plates of the apical system. The median interambula- 
cral suture is zig-zagged, sunken and bare. 

The peristomial area is large, slightly sunken and sub-pentagonal. 
The peristomial membrane is covered with imbricate, granular plates 
bearing small spines. 

The primary ambital spines are few in number, very long — ^more 
than 2J times the diameter of the test — gradually tapering from the 
slightly constricted neck to the tip, and are covered with denticles, with 
their points distally directed, arranged in about 12 longitudinal ridges, 
one of which frequently projects, buttress-like, in the proximal third of 
the spine. The primary spines arising from the primary actinal tubercle 
are short, flattened, and project inwards so as to cover the actinal 
membrane. 
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Surrounding each primary spine, and reaching as far as its milled 
ring, is a row of flat secondary spines. 

Colour; of test, secondary and smaller spines, madder purple; of 
primary spines light-pink, most marked in proximal half. 

DUmeter. Height. Diameter of Diameter of Diameter of Diameter of Length of No. of 
actinalsTst. abact. syst ambulacra. ioteram- splnea. coronal 

bnlaora. platM. 

26 16-76 9-6 13*5 4 12 56 5 

25-75 16-75 9 1275 4 12 68 6 

Station 177: Laccadive Sea; 636 fms. ; bottom temp. 442° F. ; 
bottom green mud. 

Order DIADBMATOIDA. 

Family Echinothuiidae. 

Phobmosoma, Wy. Thorn. 

4. Phormosoma hursarium, A, Agassiz. 

* Challenger' Eobinoidea, pp. 9d-101, pi xb. 

Station 176: Laccadive Sea; 1070 fms.; bottom temp. 37**'5 F. ; 
bottom green mud. 

Station 177: Laccadive Sea; 636 fms.; bottom temp. 44°-2 F. ; 
bottom green mud. 

5. Phormosoma luculentum, A. Agassiz. 

* Challenger' Bchinoidea, pp. 97-99, pla. ix., x., xa., figs. 8-7. 
Station 145 : Laccadive Sea ; 696 fms. ; bottom green mud. 

Family Diadematidae. 

AsTROPTGA, Gray. 
6. Astropyga radiata^ Leske. 
A. Agassiz, Revision of the Echini, pp. 420-422 ; pi. xxiv., fig. 40. 
One large specimen was trawled in 28 fms. off the east coast of 
Ceylon, Lat. S'^^l' N; Long. 81^-11' B. on a bottom of sand, shells and 
stones. 

Family Temnopleuiidae. 

Temnopleurus, Agass. 

7. Temnopleurus toreumaticus^ Klein. 
A. Agassiz, Bevision of the Echini, pp. 463, 464, pi. viiia., figs. 4-5. 
Of this common species numerous specimens were taken off the 
Coromandel coast, and at the entrance to Palk Straits in from 5-20 fms. 
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Salmagis, Agass. 

8. Salmads dussumieri, Agassiz. 
A Agassiz, Bevision of the Eobini, p. 473 ; pi. yiiib., figs. 7-8. 
One small specimen was dredged off the Coromandel coast in 20 
fms. 

9» Salmacis sulcata^ Agassiz. 
A. Agassiz, Bevision of the Eohini, p. 476 ; pi. viii^., fig. 8 ; pi. yi., fig. 6. 
Numerous large specimens were dredged off the Coromandel coast 
in 5-7 fms., on a sandy bottom. 

Family Echinometridae. 

EcHiNOMETBA, Rondel. ^ 

10, Echtnometra lucunter, Leske. 
A. Agassiz, Beyision of the Echini, pp. 481-482 ; pi. iy^,, fig. 4 ; pi. vi., fig. 12 j 
pi. zzxri., fig. 1. 

This was found in large numbers among the rocks on the shores of 
Trincomallie Harbour. 

Stomopnbustes, Agass. 

11. Stomopneustes variolarisj Lamarck. 

A. Agassis, Bevision of the Echini, pp. 487-438 ; pi. iyl>., figs. 1-8, &o. 
Several specimens of this species were collected on the southern 
Laccadive Islands, on the reefs of which it is very frequently met with, 
inhabiting clefts in the coral rock. 

ECHINOSTBEPHUS, A. Ag. 

12. Echinostrephus molar e, A. Agassiz. 

A Agassiz, Revision of the Echini, pp. 457, 458 ; pi. v*., figs. 10-12 ; pi. vi., fig. 20. 
One specimen was dredged in the lagoon of the northern Maldive 
atoll in 20-30 fms. 

Order CLYPEASTROIDA. 
Family Fibnlaridae. 

PiBULABiA, Lamk. 

13. Fibularia ovulum, Lamarck. 
A. Agassiz, Bevision of the Echini, pp. 507-509 ; pi. xiii®., figs. 1-8. 
Several small specimens were dredged inside the lagoon of the 
northern Maldive atoll in from 20-30 fms. The largest measured in 
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longitndinal diameter 5 mm. ; in transverse diameter 4 mm. ; and in 
height 3*9 mm. 

14. Fthularia volva, Agassiz. 
A. Agassiz, Beyision of the Eohini, p. 609. 

A single small specimen, 6 mm. in greatest diameter, was trawled 
off the Coromandel coast in 23 fms., on a sandy bottom. 

Family Clypeastridae. 

Cltpeastbr, Lamk. 

15. Olypeaster humilisy Leske. 

A. Agassiz, Bevision of the Bchini, pp. 610, 611 ; pi. xift., figs. 1-8. 

Very nnmerons specimens were obtained off the Coromandel, 
Malabar, and Ceylon coasts in from 10-40 fms. 

Family Laganidae. 
Laoanum, Klein. 

16. Laganum depressum^ Lesson. 
A. Agassiz, Beyision of the Eohini, pp. 618, 619 ; pi. xiii^., figs. 6-8 ; pi. zzxiii., 
figs. 3,4. 

Two small immature specimens were dredged inside the lagoon of 
the northern Maldive atoll in 20-^0 fms. 

Family Scutellidae. 

EcHiNODiscus, Breyn. 

17. JSchinodiscus hiforis, A. Agassiz. 
A. Agassiz, Beyision of the Echini, pp. 632, 633 ; pi. xiii^., figs. 6, 6 ; pi. zxxyii., 
figs. 4-6. 

Two specimens — one large, the other small — were dredged off the 
Coromandel coast in 7 fms., on a sandy bottom. 

Order SPATANGOIDA. 
Family Echinoneidae. 

EcHiNONEUS, Van Phels. 

18. Echinoneua cyclostomusy Leske. 

A. Agassiz, Beyision of the Echini, p. 650 ; pi. xiy., figs. 6-8 ; pi. xiy*. 
On Ankntta (Lacoadives) Reef three dead tests of this species 
were collected ; no living specimens were found. 

Family Spatangidae. 

ScHizASTEB, Agass. 

19. Schizaster gibberuluSy Agassiz. 
A. Agassis, Beyision of the Echini, p. 612. 

A single specimen was trawled off the Coromandel coast in 20 fms. 
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Mbtalia, Gray, 

20. Metalia stemalis, Lamarck. 
A. Agassis, Beyision of the Bohini, pp. 600-603 ; pi. xxi*., figs. 4, 5 ; pi. xzi^., 
figs. 5-0; pi. xxxii., figs. 11, 12 ; pi. zzzvii., fig. 20. 

One specimen was trawled off the Coromandel coast in 20 fms. 

Brissopsis, Agass. 
21. Brissopsis luzonieay Gray. 

A. Agassis, Revision of the Echini, pp. 598, 5M ; Gray, Cat. of the Recent 
Bohinida of the Br. Mns., p. 49 ; pU iy., figs. 5, 5 A. 

Very numerons specimens were trawled off the Coromandel coast 

in 20 and 33 fms. 

22. Brissopsis Oldhami^ Alcock. 
A. Alcock, J. A. 8. B., vol. Ixii., pt. 2, 1898 ; pp. 6, 7 ; pi. viii., figs. 7, 8. 
Two perfect and several imperfect specimens of this large and very 
fragile Echinoid were trawled off Trincomallie in 609 fms. ; bottom 
brown mnd ; bottom temp. 4A^ F. 

23. Maretu, Gray. 

Maretia planulatay Gbay. 
A. Agassis, Revision of the Echini, pp. 570-672 ; pi. zix^., figs. 7-12, Ao, 
Several specimens were dredged in the lagoon of the noi*them 
Maldive atoll in 20-30 fms. 

24. Maretia altay A. Agassiz. 

A. Agassis, Revision of the Echini, p. 569; 'Challenger' Echinoidea, p. 172 ; 
pi. xxzvii, figs. 1-4. 

Many specimens agreeing with the published description in all 
particulars, except colour, were trawled off the Coromandel coast in 
from 7-23 fms. When taken from the water they are yellow with a 
faint purplish tinge ; but when handled the purple colour becomes more 
marked and the fingers of the oaptor are stained light pui-ple. The 
purple colour is quickly developed by immersion in spirit. 

The length of the largest specimen was 37 mm. 

LovEKU, Des. 
25. Lovenia elongata^ Gray. 
A Agassis, Revision of the Echini, pp. 576-577 ; pi. xixo., figs. 1-4. 
Very many specimens were captured in the lagoon of the northern 
Maldive atoll, 20-30 fms. ; off the Coromandel coast, 20 fms ; and at 
the entrance to Palk Straits, 7 fms. 
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NOTK OlSi THE PUBLICATIOISS 

OF THE 

.A.^T^A^I'IC SOCIETY. 



Tht VrooQeAin^C^ of tlie Asiatic Society ai^ isgued tea timts a year 
asHOOti Ufi poiiieible ^-fl:©!^ t*lie General Meetings winch hra LeUl on tlje first 
MV'«irrf,s(3nr in evei^y Tr]^oi:itli in tlie year except September and OctobtT ; 
• hfv toiitaiu ttTi aoctoviot of the mee ting with some of the shorter aad 
l<»fi8 itsiBortant pape^i'® vc*acl at it. while only titlea or ehort resumes of the 
Itttjgi*,. p^pere* wliieli ore sulisequently publisbed in the Joirrnrt/, tire giveu. 

The Jtnimal couBiste of three entirely distinct and separate vnluroes : 
PftH I, coutfuiiiTi t^ psi|>o vs rt*latiii(jr to PbilolDgy, Antiquities, etc, ; Part It 
Oontainiiig pnjjers relating to Physical Srutnce. mul Puii TTT <1l votod to 
Aiithropolo^y, Etlinolo^y* ct( 

Eftch Pi>rt i« i^f^wed in ftMii iir nve numbers, and the T^liulu lorina 
three €Otti|>lete vol^i^^^® correeponding to the year of publvcation. 

ThtJfAir^nil o€ tHe Asiatio Society was commenced in the year 183d, 
prftviotjfi to wiiicVi t^lie ptiperft read before the Society wore published in 
*i qnnrto period ie»K entitled Asiatic Reficarchefi, of vrbich twenty vokimca 
n . n, -usued botwee« the years 1 788 aud 1889. 

ThbJ(VHm€tl %v»s publiflhed regularly, one ^u.uu.e. convwpoiiding to 
fAoh vcar f r«^^»Tn ^ B3:2 t4> 1864 ; in that yeur the division into two parta 
ahovii i'on^d ^%v»b made and since that date two volumes Imvo been 

wfiiatrd rejrijl"-rly evex^y yeaj:, Fnm tl,;. v*^Hr an additional volume, 

Pair Hf, >%iM »'*- i»«"«*^' 

|, ,. . ,//,iffif np to the jtur l8tU, wtre bound up with tht* 

itn't* 1 1*»*^' J»te Jiave been separately issued every year, 

i x/^iwi^ ^'^ ^ liat of tho Afiiatio Society's pabllcations relatioir 

♦<^ PI » • IS »ic»o'"*^' ^till in print, which can be obtained at tlie Society '§ 

H..i !^ .y l^sM^t'l^ street, Calcutta, or from the Society's Agents in 

Lo' [ r»- ^^jg'®" F'«"l*'I*«-<^^ch,TrubnorandCo,,57and69Lttdgate 

liili fi £sr^^^^ ^^^' ^^^ HHrrasKowitE, Leipzig, Germiiny. 

«^rtPB. ^^*^*^ ^^'' IX to XI, Vols, XIII and 

^«^^ .- «• Ra, liO 

Iridvxto VoU, I-XVIU .,. ,^ o 

^'^^'^. I ^ ^ft-^***° Society fu,Tn 1«6.S to 1869 (ineL) @ 



^^ a ^oni l^^t' to dau r No 

**'' r ia Bociet^ for Ibi^ , ,.^, 1944 (i^), 1845 

^7 1 12), 1848 ()2\ 185U (7), 18&1 (7i, IBS- 
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'*y.^ 



rO)i ^^^^^ ('Oi I'^^tU (4), mvi (5), 1804 (5;, 18'>5 (S), 1866 
(7)> lHt]7 (iV), 18us (G), 18im<8), 1870 (8), 1871 (7), 1872 
(H), 187:i (8), 18H (8). 1875 f7), 1876 (7j, LS77 (8), 1878 
(8), 1879 (7), 1880 (8), 1881 (7), 18S2 (6), 1883 (5). 1884 
(G), 1885 ((>), ISBG (i^), 1887 (7), 1888 (7 and SnppL), 188^ 
(8 and :■? Suppl), 1^90 (9 and 2 Snppl.), 1891 (7). 1892 
(7 anil Suppl.). 1893 (11) @ 1/8 per No. to Sabacribers aiui 
@ 2 per No, to Nob- Subsc libera, 

K, B. — The figures enclosed in hrackeh give ike num,her of 
Nos- in each Vohune. 

Centenary Review of the Researches of the Society from 1784- 

1683 Rs. 3 

Tbe€»l>al(i's Catalogue of Reptiles in the Museum o( the Asiatic 

Society (Extra No , J. A, S. B., 1868) .,. „, .,. 1 

Catalof^ue of JI animals and Birds of Burmah| by E. Blytb 

(Extra No.. J. A. S. B., 1875), ... ,„ /.. ,„ 3 

Catalogue of Fossil Vortebrata, ... ... ... ... 2 

Catalogue of the Library of the Asiatic Society, Bengal .,, 3 

Moore and Hewitaau's Descriptions of New ludiau Lepidoptera, 

Parts l-IU, with 8 colotired Plates, 4to. @ 6/ each ... 18 
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